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NEW RECORDER flashes nf 
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Taylor brings new beauty to 

the power plant and sets new 

standards of accuracy for 

mercury -actuated recorders 

with remarkable Accuratus 
Tubing 


EW beauty has entered the 
power house. The new Tay- 
lor Rectangular Recorder, with 
its modern-art case, sets a dis- 
tinctive style in case design. 
Practical-minded engineers are 
enthusiastic over its clean-cut 
lines...its proportions and its 
striking appearance. 
The case is in lustrous black 


enamel with a relieving spot of 


silver in the Taylor name-plate. 
There are two types of cases— 
one for surface and one for flush 











specifications. It is thoroughly 
seasoned heat-treated to 
eliminate inaccuracies. Joints are 
all welded. 

Mercury-actuated 
are recommended as most effi- 
cient for the power plant. Gas- 
and vapor-actuated systems, how- 
ever, can be supplied. Mercury- 
actuated instruments have an 
exclusive feature in the new Tay- 
lor Accuratus Tubing, the most 
accurate temperature compen- 
sating tubing ever used. 

For complete information re- 
garding the Rectangular Power 
Plant Recorder and Accuratus 
Tubing, ask a Taylor sales en- 
gineer or write to the Taylor 
Instrument Companies, Roches- 


ter, N. Y. 


and 


recorders 
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REMARKABLE 
ACCURATUS TUBING 


With this new tubing, Taylor mercury 
actuated temperature recorders register 
the true bulb temperature no matter how 
much variation there may be between 
Lengths of 100 feet or more may be used 
without affecting accuracy of chart 
records. Compensation for ambient tem- 
peratures is built into the tubing. No 
auxiliary devices to get out ot order 
Temperature compensation is perma 
nent, 

Accuracy is due to its uniform bore. 
This tubing is the most accurately 
gauged, heavy-wall, small-bore 
tubing ever made. Only .0005 of an inch 
tolerance is allowed. 


steel 





























mounting. 
Inside, the construction is ac- 
cording to highest Taylor stand- TEMPERATURE 
ards. If anything, this new re- 
corder is more rugged than pre- INSTRUMENTS — 
vious types. The spring is of an ee eeepc ane ge oem - 


alloy made to special Taylor 

















gn {increase the Usefulness 
of Your Microscope 
with 
'B&L Measuring Accessories 


'FOR LINEAR MICROMETER EYEPIECES FOR AREA 
MEASUREMENTS = MEASUREMENTS 


B&L MICROMETER DISCS 





veceeentes 


th 
THE FILAR MICROMETER se | 
Pri asl $3.25 
K ‘ 
| Ir ated $3.00 
low Micro ‘ 1) j 
No. 1856 No. 1866 1 il to l@ th ' 
are furnished in two forms—No . with a aoe yepu iJ 
movable scale and No. 1856 with a fixe nes aaa 
both scales measuring mm Roth : < WI 4 erace : 
divided into tenths of a mm with every fift Nests Sa he, aie : 
and tenth line numbered. Eve ler i adiust peg t . : Be-riecy bat 
ble for focusing maen‘fication reentry pede ae 
N $16.00 om 
Price—N 7.25 


MECHANICAL STAGE P=" 


No. 2116 ; FOR COUNTING 


THE HOWARD MOLD 
COUNTING CHAMBER 











enables the microscopist to make most 
ccurate measurements and can_ be ; 
attached to any microscope. A mi- 
rometer screw acts on a slide that 
arries the movable wire. One _ revo- 


ition moves the wire 1.0 mm across 





the field. The adjustable drum head This stage provides an excellent J Chamber $7.00 


{ th Sie ee : ‘chanical means for methodical *”* 
of this screw is divided in 100 parts, mec hanical neans for methodical 
examination of a slide from corner to 


| part being equal to 0.01 mm. 1/10 corner. The clamp is extendable to fit an) THE RAFTER COUNTING 
of this interval (equal to 0.001 mm Sduare stage. One closed end with clamping APPARATUS 


screw provides for instant leveling. Rack 





lu) can easily be estimated. A and pinion adjustments give equal speeds 
scale placed in the field and ruled in in both movements. Right and left scale 
ene ; reads 75 mm and forward and back scale 
ntervals of 0.5 mm serves for count- 45 mm. Both scales graduated in single pacit p, $12.00 
ng the revolutions of this screw. The mm’s with verniers attached reading to ; 
oi ; tenths. Accommodates any slide up to 50 Other stock accessories or modifica- 
eyepiece is of the Ramsden type with mm in width tions of those listed above are 
12.5 5 magnifications. Price $30.00 available. Prices on request. 





BAUSCH & LOMB OPTICAL CO. 


STAGE MICROMETERS oe eae he nik Bok ccad 
ee Pemettte .ctcs)— Theee 615 St. Paul Street Rochester, N. Y. 





$ ruled directly in the slide. No. 1861 is 
! to 0.1 and 0.01 mm. No. 1862 is ruled to 








Pes bore ICROSCOPES TEI FE pF pF A 
| and )0l inches. Both have cover glasses MICROS ated P no lemess é we : 
ne \¢ thickness. BINOC ILARS ( PLHTHALM ( APPARA 
q Price—No. 1861 $7.00 
— : Price—No. 1862 8.00 
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INTELLIGENT RESEARCH 


Is Saving the Government Millions 


of Dollars in the Construction of 


HOOVER DAM 


Because this project was of such unprecedented 
magnitude, involving pioneering in new realms of engi 
neering achievement——probably the most elaborate re 
search activity ever undertaken in connection with 
engineering construction was necessary. 

Studies of the stresses in specially constructed 
models and tests on specimens of materials to be used 
have already resulted in savings in construction costs 
many times that of the research work. 

Among the machines and instruments employed are 
two Southwark-Emery hydraulic testing machines 
one of which is the largest of its type in the world. 

These machines are the 4,000,000 Ib. universal tes! 
ing machine at the University of California and the 
4,000,000 Ib. compression-testing machine in the Cus 
toms House in Denver. Part of the work performed on 
these machines has been the testing of 8 ft. diametei 
by 6 ft. high conerete columns. The large size of the 
?specimens Was necessi 
tated by the fact that un 
usually large aggregate 
will be used in the con 
crete 

With the most IMpor 
tant assemblage of ex 
pe rience, engineering tal 


ent and manufacturing 





resources ever devored to 





the development of test 
ing equipment, it is logi 
cal that Southwark ma 


chines should have been 


selected to assist this 





great engineering work. 





4 1,000,000 Ib, Southwark-Emery Compression Testing Machine, 

4 installed in Custom House, Denver. The University of California’s 
in 4,000,000 Ib. Southwark-Emery 
: Universal Testing Machine. 


of BALDWIN-SOUTHWARK CORP. 


43 SOUTHWARK DIVISION, PHILADELPHIA 
43 
- Pacific Coast Representatives: The Pelton Water Wheel Co., San Francisco 
44 
44 
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The Potentiometer Stabilog.,. 


Combines Two 


Outstanding Systems 
Electrical temperature mea 
plus air-operated control is a com| 4 
nation that has no equal on 
control problems. The advani 
both of these are found in { ; 


instrument that combines Pote: 


eter measurement with 1|00 


matic STABILOG Control. 


@The Potentiometer Stabilog was d 
signed primarily to control the higher 


temperatures (800°F. or over 





may also be used on the lower rar 
where there is a possibility 

range under starting conditions. Its electrical measuring 
tem makes this instrument indispensable where the distar 
or height between the measurement point and the contr 
prohibits the use of the usual thermal system. The design of 
the instrument is such that a record of its operation may ¢ 
made on a Foxboro Recording Pyrometer using the sam 


thermocouple. 


@A complete description of the Potentiometer Stabi 
should be of interest to every engineer interested in inst 
ments or control. We will gladly send you a copy of Prelim: 
nary Description No. 191. Write for your copy today. 


THE FOXBORO COMPANY 
fh OXBORO FOXBORO, MASS.. U. S. A. 


REG. U. S. PAT. OFF 


THE COMPASS OF INDUSTRY 





BRANCH OFFICES IN ALL PRINCIPAI 


—— 





- « « Complete Industrial Instrumentation « « « 


——— 


—_— 
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EDITORIAL COMMENT 


|n This Issue 


Experience has shown that a subfloor 
npsisting of a layer of nailing concrete 
ured over a structural slab of Portland 
cement concrete, takes “weeks” to dry 
enough to permit laying the wooden top 
Pe How many W eeks in any particular 
case? M. E. Dunlap, in our leading arti 
e. tells how new instruments give the 
nswer correctly. 


@ Prof. De Juhasz concludes the chapter 
in Electric Indicators, in his valuable 
treatise On Engine Indicators, with origi 
nal discussions of some modern instru 
ments worth knowing. 


@ And in his chapter on positive meters, 
M. F. Béhar includes this month descrip 
tions of liquid displacement meters which 
we never appeared in print up to now. 
Some of the drawings, in fact, were made 
ifter January 31 of this year. 


@ Thirty brief articles constitute this 
month’s. New Instruments Section, but 
four announce each two new devices, so 
that there are thirty-four instruments 
for the reader to look up. Certainly, each 
reader will find at least one device an 
swering an immediate problem. 


@ Did you know that fifty-eight ex 
yerienced abstractors compile this maga 
jine’s Current Literature Review from 
nearly seven hundred technical periodi 
cals published in all continents of this 


globe? 


@ The Manufacturers’ Literature always 
contains mentions of booklets worth 
writing for. Fill out the coupon. 


@ @ @ 


The Front Cover 


@ Howard C. Stark, the famous bad 
weather pilot whose book on “Instru 
ment Flying” has done much to advance 
this art, designed the blind flight panel 
seen between the two “sticks.” This in 
genious panel mounts two complete sets 
of instruments. If the pilot prefers flying 
by the Sperry system (using ailerons 
lirst to bank the plane) he watches the 
upper instruments; if he prefers the 
Pioneer system (using rudder first, then 
iilerons) he is guided by the instruments 
which form the bottom row of the panel. 





Curtiss Condor being flown with automatic pilot. 


“Industry's Third Horizon?” 


NDER the above heading there appeared in the January Indus 

trial Bulletin of Arthur D. Little, Inec., an article which con 

stitutes one of the most sincere tributes ever paid to industrial 
process instruments and to the men who design, apply and maintain 
them. In brief, the thesis of the article is that industry's ‘third horizon 
is automaticity. Although the article deals only with continuous 
processes, it displays keen understanding of Instrumentation: 


Three basic technical advances are largely responsible for our indust 
development according to H H Dow late head of the remarkably i 
cessful Dow Chemical Company. First of these was the steam engine ! 
iugurating power production. Then came interchangeable part t in 
possible mass production. Now comes a third advance still in it infer 
automatic operation by automatic control of continuou proce ‘ r} 
advance bids fair to occupy a position in the process industric ol v1} 
similar to that which the system of interchangeable part hold in th 


issembly industries 
\s early as 1894 an instrument was developed to indicate the amount 
free chlorine being liberated in an electric cell operated to produce ft 
bromine from brine. The instrument wus based upon the fact that a 1 I 
voltage is required to liberate chlorine than bromine \ ti next step the 
Variations in voltage were used to vary automatically the rate of le 
trolysis of the brine, to reduce the liberation of chlorine More recently a 
newly developed process demanded the maintenan: 


tween two salts within an extremely narrow range during in oxidatior 
process. Laboratory chemical analysis was obviously too low but it wa 
found that the optimum ratio corresponded to certain definite acidity 
\n instrument was then devised to record thi rcidit tutomatically b 
electrochemical means, and to actuate a motor-operated valve controllir 
the addition of raw materials 

These instances exemplify the manner in which automatic inal i hia 
been rapidly developing in the process industris not for the purype 
saving a few hours of an inspector’s time but to reduce wear on equip 
ment, to create substantial material and power economies, to cut operating 
time, simplify operations, improve quality and uniformity ind to mak 


possible methods of production otherwise impractical \utomatic analyvsi 
is accomplished by a variety of means, including mechanical, thermal 


trical, electrostatic, electromagnetic photo-electric electrochemical and 
chemical measurements. These measurements may be used to actuate either 
continuous control mechanisms or merely “trigwet eontrol Cwithin toler 


ance limits) 


A mechanical device which, like a hydrometer, is actuated by change in 
the density of a liquid is used to control within very narrow limits the eom 


position of solutions containing constituents of different pecifiC gpravitte 

is in sugar solutions. Somewhat comparable devices are used for gaseou 
mixtures. Quite different is a rayon ribbon, suspended over but not touct 

ing a sheet of newsprint, which expand ind contract awcecording to the 
moisture content of the newsprint 

A continuous measurement of the heat conductivity of wase in mixture 

is used to determine very accurately the proportion of hydrogen or of other 
good heat-conducting gases present. Similarly, continuous measurement of 
the rise in temperature occurring when combustible pase in gaseous mix 
tures are burned with a known amount of oxygen is used in automatic 


analysis. The concentration of solutions is frequently measured electricall 
by a circuit including both a closed tube containing a sample of the desired 


concentration and an open tube through which the test liquid passes. Appli 
cations include automatic control of recirculating solutions in copper refit 
ing, and automatie direction of paper mill waste to a concentrator « t 
discharge, depending on the value of the sodium salts present 

The thickness during manufacture of continuous sheet such as pape 
or rubber, is measured by passing them between, but not touchin th 


plates of a condenser and measuring the change of capacity produced. Lb 
velopments are in progress to apply this method to obtain tolerance of a 


millionth of an inch for gauges and for precision machine tools. The moi 
ture content of paper, wood, cereals, ete., the fineness of aggregate ind 
the degree of dispersion of lampblack in rubber have been milarly d ! 
mined, By exposure of the test material to a rapidl lIternatin elect 
static field a measure of the amount of work required to move the moleculs 


within the substance is obtained, and this is useful in such applicatior 
as controlling the electrical properties of iron and the vulcanization of rub 
be! Electromagnetic measurements are¢ ometimes used to deter ! 
stresses, hardness and flaws present in iron sheet 





Photo-electric measurements are used in the analysis of colored or pat 
tially opaque gases (including smoke) and liquid ind in some case ha 
been used with ultra-violet or infra-red ray for the analysis of materia 
which cannot be detected by visible rays. It is reported that the photo 
is being used in a development to maintain a constant concentration of d 
in a dye bath used in continuous piece dyeing, and to determine the finish 
gloss and transparency of materials such as paper and fabri Photo 
electric cells are also used with chemical indicators, A movir trip of lead 
acetate treated paper passed through a gas pipe is blackened if hydroger 
sulfide is present; measurement of the degree of blackenir indicat th 
hydrogen sulfide concentration, Other chemical indicators ma be use 
respondingly and photo-cells may also be used both to ‘ indicate 
tions more sharply than the eye is able to do and to stop the flow of tit 
ng liquid when a given color value is reached 

Acidity control, important in the fermentation industrtie ind wat t 
ment, is often accomplished electrochemically b immersitr thin-w | 
vylass-tube electrodes, one containing a solution of the de lit 
the liquid to be measured \ common example of aut cher 
analysis is carbon dioxide measurement, often made to it e tl 
pleteness of combustion attained under boilers. The gaseous mixture el 
off in combustion is metered, passed through material to absorb the « bor 
dioxide, and again metered to indicate the volume lost 
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720 R. P.M. . 


"@ This bulletin gives you all the facts! 


7 The Edgerton Stroboscope is a practical commercial application 

of the familiar stroboscopic principle by means of which rapidly 

moving phenomena can be observed in slow motion. The compactness and 

portability of the unit, the unusual actinic brilliancy and short duration of the 

flash, and its ability to stop motion at high speeds makes the performance of 
this new stroboscope an outstanding industrial achievement. 


A complete description of the stroboscope is printed in Bulletin Ex-3212. 
Uses are suggested, operating limits are defined, and other data presented upon 
which you can base further specific inquiries as to its application to your 
problems. 


WRITE FOR BULLETIN EX-3212 TODAY 


GENERAL RADIO COMPANY “wc 
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when alumi ated | 


Mi ehas.. 


The EDGERTON 
STROBOSCOPE 


This is graphic proof of the | 
motion-stopping ability of the Edoorn. 
Stroboscope. You, too, use it fc 
studying and demonstrating machine, 
behavior in slow motion 

high as 20,000 or 30,000 

these typical applications 


A e 
RESEARCH 
Chrysler Corporation's engin« ; 
oratory measures the amplitude 
crankshaft vibration as ict 
engine speed 


SALES 
General Motors displayed Buick a 


Pontiac engines in strobc 
motion at the New York Aut 


PRODUCTION 


The Edgerton Stroboscope 
operation of a high-speed cab 
machine in the Simplex W 

Company's factory 





Lioness 


21) ated 


TON 
}COPE 


le Or ancy and 
of the Edeerton 
r CAN USE it foy 
tin 


n 


10 


' 
Machinery 
at speeds a 


Note 


rom 


gineering 


amplitude 
function 


t 








Buick and 
scopic 


Sh OW 


slow 














SHygrometric Instruments “Say When” 


to Lay Wood Floors Over Concrete Subfloors 


ECENT tests with rapid 

moisture-indicating instru- 

ments developed at the 
forest Products Laboratory in- 
jicate a possible solution to the 
perplexing problem of the min- 
‘mura time to allow between the 
pouring of a concrete subfloor 
ind the laying of the wood fin- 
‘sh floor, which problem has 
long puzzled the architect, en 
gineer, and contractor. 

After the wood floor is laid 
evaporation of moisture from 
the concrete is greatly retarded 
and the humidity in the space 
between becomes high if the 
concrete has not dried suffi- 
ciently. This condition  fre- 
quently causes the dry wood 
flooring to swell and buckle, and 
sometimes results in wide, per- 
manent, unsightly cracks. The 
moisture content of the concrete 
slab should therefore be care- 
fully considered, particularly 
if the work is being rushed. 

No method had been available to the construction 
superintendent which would enable him to determine the 
minimum time. This led some architects and engineers 
to specify substitute materials instead of wood. The tests 
at the Forest Products Laboratory indicate that either 
a wood hygrometer, or a modification of it, or an electri 
cal wood moisture indicating instrument, can be adapted 
for the rapid determi- 
nation of the 
content of concrete floor 
slabs so as to permit the 
laying of the wood floor- 
ing at the earliest possi- 
ble date that will in- 


moisture 


*Maintained at Madison, Wis., 
n cooperation with the Univer 
sity of Wisconsin. 


Fig. 2. A typical electrical resistance 
instrument designed for wood but which 
can be modified to indicate the moisture 
content of concrete subflooring. 


By M. E. DUNLAP 


Senior Engineer, Forest Products Laboratory,* 
Forest Service, U. S. Department of Agriculture 





Fig. 1. Wood hygrometer with shield in place on a concrete subfloor. 
















sure subsequent satisfaction 


Wood Hygrometer 


The wood hvgrometer will 
serve to determine the proper 


time at which to lay the wood 
flooring by indicating the rela 
tive humidity of a small en 
closed space immediate ly above 
the 


wood 


terms of 
The 


instrument consists simply of 


conerete slab in 


moisture content. 
a piece of glass capillary tub 
ing with a bulb of gold beaters 
skin at the bottom 
mereury. ‘This thin 


responds to changes in humid 


containing 


membrane 


ity, causing the bulb volume to 
the 


capillary to rise or fall accord 


vary and mereury in the 
ingly. The instrument indicates 
terms of 


wood When 


not in use it is kept over anhy 


relative humidity in 
moisture content. 
drous calcium chloride, which 
at ordinary room temperatures 
provides an equilibrium condi 
tion and serves as a check on the accuracy of the instru 
ment. The entire instrument is housed in a cylindrical 
case and can be carried like an ordinary fountain pen 
This instrument, originally designed to determine thi 


moisture content of wood, is used to determine the dry 


ness of the concrete subfloor by the addition of a 
moisture proofed shield. The type of shield found most 
satisfactory in tests at 

the Forest Products Lab 

q oratory consists of i 

wooden disk 8” in diam 

eter and *4” thick. Two 


rings of soft rubber tubing 
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glued to the outer rim of the base of the shield provide 


electrodes at the time the slab is poured is ¢ 





a Shallow air space above the concrete. The shield is and the most suitable method is not know 
protected with 3 coats of aluminum paint to prevent As a method of trial a pair of 14” rij 
moisture changes in the wood. A stoppered hole in the pressed into the finish coat of cement wit 
center of the shield is provided for inserting the wood flush with the finished surface of the flo 
hygrometer (Fig. 1). The most reliable readings were 2” apart. Contact could be made later to | 


taken by placing the shield on the concrete and leaving 
it over night, replacing the stopper with the hygrometer 
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Fig. 3. Effect of drying upon the electrical resistance of concrete. 


only 10 or 15 minutes before the readings were made. 


This instrument has not been developed commercially between the outside and 


because of difficulties encountered in shipping it; how- 
ever, a special instrument could be designed to measure inserted. If at the end of 
the humidity without the use of mercury, which contri 


butes very greatly to the shipping difficulty. 


minutes 


rivets through the terminals of the electrica 
The wood hygrometer method can by 


great 
ther work 
should by 


wood or m: 


amo 


in Fig. 1, 
least 8” 
and have 
soft rubber 
cured to th 
of the shield 
To test t 
condition of 
shield shou] 
the suri 


concrete at 


on 


ing away 


grit. A rubbe: 


should be p 
hole 


eter 


for the 


and t] 


weighted down 


the 


be considered in a satisfactory condition for 


of the finish wood floor. This figure, however 


Electrical Instruments 


Che electrical resistance measuring instruments, also nitely recommend it 
originally designed for use on wood, can probably be used 
with some modifications to obtain an idea of the moisture 


content of a concrete subfloor. There are several types 


all conditions. 


of the portable electrical instrument now on the market 
for use with wood (Fig. 2). They are all based upon 
the well-known fact that the electrical resistance of wood 
changes with moisture content. The features common 
to the present instruments are two sharp metallic termi 
nals that can be quickly embedded in the wood, batteries 
for supplying an electric current through the wood in 
tervening between the two terminals, and a means for 
reading the resistance in the electric circuit directly in 
terms of the moisture content of the wood holding the 
instrument is 
used for concrete it will be necessary to cast electrodes 


terminals. In the event that an electrical 
in the fresh concrete. Measurement made on electrodes 
1,”’ in length are shown in Fig. 3, and indicate that it 
is possible to make electrical moisture content measure- 
ments as the concrete dries out. It is, of course, possible 
of 
different cements and aggregates, but it is more than 


to expect some variation in the electrical resistance 
likely that electrical measurements will be within a 
range that will permit the detection of unsatisfactory 
moisture conditions. Further experimental work should 
definitely show the effect of these factors on electrical 


measurements in concrete. 


as the correct 
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Either the wood hygrometer or an electrical moisture 
indicating instrument appears as a practical means of 
inspecting concrete floors over which wooden finish is 
to be laid. With an electrical instrument the placing of 
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he ENGINE INDICATOR 


By KALMAN J. DeJUHASZ* 


The electric potential method d is based on the so 
called piezo-electric properties of certain crystals, such 
.s tourmaline and quartz in virtue of which an electric 
charge develops at their ends if subjected to tension or 
compression in an appropriate direction with reference 
to their crystalline axes. It has been shown that the elec 
tric charge is directly proportional to the acting force. 


Utilizing this principle a pressure indicator has been 
developed in the German Bureau of Standards (Technisch 
Physikalische Reichsanstalt) by Kluge and Linckh.'* In 
this a quartz erystal is used, enclosed in a pressure cham 
ber (Fig. 89). The potential is measured by means of an 
electrostatic tube-voltmeter in connection with an elec 
tromagnetic oscillograph. The electrical set-up is shown 
in Fig. 89a and a set of diagrams in Fig. 89b. 


The pressure unit consists of a steel chamber, contain 
ing two quartz crystals, which can be screwed into the 
engine cylinder. The direction of the pressure-force co 
incides with one of the electric axes of the crystals. The 
chamber has an elastic bottom which communicates the 
pressure forces to the crystals and protects them from 
electrical influences and also from humidity and impuri 
ties. The erystals are assembled with their faces of sim 
ilar polarity in contact with the electrode e, as a conse 
quence of which the two potentials are added. The cover 
is fastened with screws in such a way that there is an 
initial compression of the crystal. A steel ball acts as 
an equalizer of pressure. The measuring electrode is 
shielded by a metal tube and is connected to the volt- 
meter. 

The bottom of the pressure chamber is about 0.01 in. 
thick and of 1% in. diameter. A simple calculation shows 
that the forces are transmitted to the two crystals in 
practically undiminished magnitude. Denoting the elastic 
constant (force per unit of displacement) of the crystals 
ce, and their change of length 6,; that of the bottom c, 
and §,; that of the cover c, and 6,, then of the total pres 


26> 
sure force: a. p, the part P, will act upon the 
crystals and on the cover, while P— P, is balanced 


by the elastic force of the bottom. Therefore it can be 
written: 


P 7 P 
Cy 
P— P, = 5.c, | a 
P, = 4,c, or in other form: ’? 8, = — 
P, — 535 | © 
p 
3, = — 
: 
As 6, = 5, + 8, 
Pp i P Pp P 
therefore ———— —-+ aor 
Cy cC, Cs 
C, C3 
whence == P an a =aP 


Cy Cz 7 C; Cy 7 Cy Cg 
Substituting the actual values a 0:098 (=) 1 


ap hit Prof. of Engineering Research, Pennsylvania State College 
lanfocg ge & H. Linckh. Piezo-elektrischer Indikator fiir schnel 
aufende Verbrennungsmotoren. Zeitschrift des Vereines deutscher 1) 
emeure, Vol. 74, June 21, 1930, pages 887-889, 
Jd. Kluge & H. E. Linckh. Messung mechanischer Grossen mit 
Sh. Wor ischen Methode. Forschung, Vol. 2, May 1931, pages 153-170 
= Vatanabe. Cathode-Ray Oscillograph and Piezo-electricity. Pri 
tomngs of the World Engineering Congress, Tokyo, 1929, Vol. 5-6, 
pages 141.156, : 
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Its Design and Theory 


(Continued from January issue) 


A thin bottom is preferable because the reby the dis 
turbing temperature effects in the crystal are avoided 
If 8, and f£, are the temperature expansion coeflicients 
of quartz and steel respectively and the temperature of 
the box is raised by At, then the te perature stresses on 
the quartz column of J length corr spond to the fore 

bn i 
AP - ( [9 oe) 
Cc, + 4¢ 


(180° F). AP 
100 atm. when the dimensions of the 


tAt 


For At 100. C 


ing to | 


0.1 kg, corre spond 
block ar 
considered. The natural period of vibration is approxi 
mately 0.00001 sec. 

Another piezo-electric indicator deve loped by Watson 
and Keys" 


mounted in a holder 


utilizes a series of quartz crystals suitably 
(Fig. 90a). The steel block ABC is 
threaded on one end to fit a spark plug opening and its 
other, bifurcated, end is formed to receive a spark plug 
and the crystal system. The steel diaphragm D, about 
I. in. thick, closes the opening and transmits the pres 
sure wave to the crystal system composed of the two end 
blocks EF steel, and of the 


and G, made of six quartz 
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Fig. 89. Piezo-electric Indicator of Kluge 
and Linckh. The pressure acts upon the 
weak diaphragm and the force is trans- 
mitted to two quartz crystals q with a 
conducting metal plate ¢ nipped between 
them. The resulting piezo-electric current 
is magnified by means of electron tubes 
shown in the circuit diagram Fig. 89a 
and it is recorded by means of an oscillo- 
graph. Fig. 89b shows the diagram taken 
from a gasoline engine at 690 r.p.m., t 
Suction; !1 Compression; ttl Expansion, 
IV Exhaust. 
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crystals, 3 mm. thick and 25 mm. dia. which are sepa 
rated by pieces of lead foil. The whole unit is housed in 
the bakelite-lined steel tube JJ and can be compressed 
by the set screw H/. The crystals are inserted with their 
sides of the same polarity facing each other. Therefore 
four of the lead foils become positively, the other three 
negatively charged whenever the unit is compressed. One 
set of lead foils are grounded while the other set is con 
nected to the terminal K. The pressure changes in the 
engine are thus transformed into proportional variations 
in the potential of A. It is stated that the natural period 
of vibration of the unit is of the order of 10” sec. The 
potential to which the terminal K is raised by a given 
pressure depends upon the number of crystals used. There 
is, however, an optimum number n at which the voltage 
of the system is maximum for a given pressure. Given 
the usable total length of the column /, determined by 
constructional limitations, the thickness of one quartz 
disk will be //n. Denoting the area of the disk A and the 
dielectric constant of the quartz k the capacity C of one 
crystal can be expressed (neglecting edge effects) : 


k A 
C —=Hn 
to l/n 
and the capacity of n crystals in parallel: 
k A 
nC Hn° where H const. 
Ar 


Denoting the charge of one crystal q, that of n crystals 
nq and the external capacity C, the voltage can be ex- 
pressed: 

nq 


n°“H + C, 

Solving for the maximum of this function we find that it 
occurs when n°H == C, i.e. when the capacity of the bat- 
tery equals the external capacity. In the actually built 
unit only six disks were used resulting in the capacity of 
60 micro-microfarad as this was the largest number that 
could be put into the space the quartz available being 
3 mm. thick. About four times this number would have 
been better but would have necessitated the use of thin- 
ner disks with an increased danger of fracture. Also the 
leakage over the disks would increase with an increased 
number. 

In order to keep the leakage effect small the crystal 
unit is shunted with a mica condenser having a capacity 
variable from 0.001 to 0.006 microfarad. This reduces 
the potential of K produced by the pressure and conse- 
quently the error caused by the leakage becomes propor- 
tionately lower. 

The small potential-variations across the condenser 
produced by the charge of the crystals must then be 
amplified and applied to the deflecting plates of the oscil- 
lograph. 

The amplifier (Fig. 90b) is of the two-stage, resis- 
tance-coupled, aperiodic type in which the first stage 
consists of a bridge-type arrangement. This arrange- 
ment minimizes the disturbing effects of changes in bat- 
tery potential, filament-operating current and other ex- 
traneous error sources and makes it possible to keep the 
valves working on the straight-line range of their char- 
acteristics. On the illustration the crystal system is 
shown at C and the condenser in parallel at Cy. Varia- 
tions across the condenser change the potential of G), 
the grid of the valve 7,. This throws the “bridge’’ out 
of balance with the result that the potential of G, is 
altered causing a change in the potential across the resis- 
tance R,. By operating the tubes on the straight line 
portion of their characteristic curves it is possible to 
obtain a constant amplification factor for the range of 
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Fig. 90a. Piezo-electric indicator of Watson and Keys. M spark plug: | and 
end blocks; F quartz disks; K terminal; D gasket plate; S Bakelite lining 


potential assumed by C, due to the pressure variations jy 
the engine. One pair of deflecting plates of th: 
graph is connected across the resistance R., a nu 
the cells of the battery B, being included in order ¢ 
keep the spot, caused by the cathode-ray beam of t! 
oscillograph, on the screen. The key and high resistar 
galvanometer G are included in the circuit for testi: 
the balance of the bridge circuit, the necessary alt 
tions in R,, R,, X,, X, and c, being made so that sn ¢ 
changes in plate battery voltages, and in the main bat _ 
tery rheostat, do not change the current through the ga 
vanometer (which need not be necessarily zero). | 
potentials of the batteries c,, c., c, and cx could be yar 
Rk, and R, are made 150,000 ohms each. I: 
megohms X, and X, being small adjustable resistan 
for compensating any small variations in filament batter 
voltages. Jt, is 100,000 ohms. The battery voltage B, 5 
is 180 volts, and B, also 180 volts, of which about 100 
were included in the oscillograph circuit. The character 
istics of each valve were determined and they wer 
erated on the linear portion of the plate current-grid 
voltage curve. Since the apparatus was calibrated in sit 
the actual amplification of the system need not be know: 
The Oscillograph was of the low voltage cathode-ray 
type developed by J. B. Juhnson, as supplied by 
Western Electric Company. This instrument is provid 
with two pairs of deflection plates very nearly at righ 
angle to each other. The one pair is connected t 
amplification terminals NM (Fig. 90b). This pair was s ) 
arranged that the deflections were in the vertica I 
The vertical deflection of the spot on the screen was t! 
proportional to the potential across NM, and this in 
was directly proportional to the potential ac: 
capacity C,, which varies, as already stated, as t! 
der pressures in the engine. The second pair of pial 
in the oscillograph is connected to the timing d: 
these plates cause the spot to move in a horizonta! air 
tion with uniform velocity. The timing could be al! 
so that the time required for the beam to swing ! 
end of its path to the other agreed with a sing|: 
the engine, and thus a time-pressure patter! 
would appear stationary to the eye, would be t d 
the screen. By having the oscillograph in a da 
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Fig. 90b. The amplifying unit of the Watson and Keys indicator. 


+ was found that the amount of light from a single 
transit of the beam on the willemite screen was sufficient 
ty leave a record on a photographic film placed with its 
sensitive side directly against the glass screen of the 
oscillograph. 

The Uniform Timing Circuit used is shown in Fig. 
ic, The terminals F' and G are connected to the time 
deflection plates of the oscillograph, G being the com 
mon terminal of the plate system. D is a voltage regu 
lating tube of the “Radiotron” UX 874 type. B is a bat 
tery, the voltage of which can be varied from 90 to 135 
volts, to regulate the mean voltage across the condenser 
( which is also the potential across FG, in order that 
the cathode-ray beam will describe a path symmetrically, 
between the two deflecting plates of the oscillograph, of 
the proper length. The capacity of the condenser C is 
variable between 0.001 to 1000 microfarads. The termi 
nals YY were short circuited during an exposure, but a 
contact on the flywheel of the engine could be inserted 
between YY in order to give on the oscillograph the posi- 
tion of the piston with respect to the time scale. A 300 
volt battery connected in series with a variable high re 
sistance R (0.02 to 20 megohms) was connected across 
the condenser C. We thus have the equation for the 
voltage V across the condenser C at any time t from the 
moment the battery is connected given by 

t 

V=E(1—e *) 
where E is the total potential of the battery (300 volts), 
( the capacity of the condenser and R the resistance. 
By altering the values of R and C, the time constant of 
the eireuit may be arranged so that the periodicity of the 
breakdown of the tube D will coincide with the period 
of the eyele of the engine. By the choice of this resis 
tance and capacity with the voltage of FE being 300 volts, 
only the first part of the exponential growth curve is 
used and this may be made to approach a linear rela 
tion very closely. In the apparatus used it was practical 
ly linear within the limits of the experimental error in 
measurement, 

With this timing device stationary pictures of the 
time-pressure curve were obtained on the oscillograph 
when the engine was running at an uniform speed. It 
was found incidentally that the regularity of the neon 
voltage regulating tube was much improved when the 
tube was illuminated with the light of a 40-watt lamp. 
rhis was apparently due to a small photo-electric effect 
which made the tube break down with precision when 
‘definite potential was reached. Such a lamp was placed 
veside the Radiotron tube, and the whole enclosed in 
black cloth to keep the room dark during the taking of 
a photographic record. 

The apparatus is calibrated by means of a pressure 
gage tester. After applying the desired pressure the 
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Fig. 90c. Time scale circuit of the Watson and Keys indicator 


charge was removed from the oscillograph plates and 
the pressure suddenly released by opening a valve. 
Under these conditions the charge produced on the quartz 
disks will be equal, but of opposite sign, to that pro 
duced by applying the same pressure. Since the pressure 
can be released more rapidly than it can b applied, this 
method of calibrating has the advantage of gre atly re 

ducing the time available for leakage. The deflection of 
the spot on the oscillograph was then measured for a 
given pressure. The resulting calibration curve was 
found to be practically linear. This method of calibra 
tion eliminated the necessity of determining th amplifi 
cation factors, capacity of the system and other constants 
since all these quantities remained unchanged. 

It is suggested by Watson and Ke Vs that the new Von 
Ardenne cathode ray oscillograph would hye more suitable 
for application of this kind owing to the greater inten 
sity of its beam 

One important limitation of the electrical indicators 
is, that the pressure values are recorded on a time basis 
and there is no provision for taking pressure-volume 
cards. For fundamental research the pressure-time cards 
are, as a rule, preferable, but in many cases pressure 
volume cards are also desirable to obtain without the in 
convenience and error involved in replotting. 

Recently, with the Obata indicator, successful attempts 
have been made to remedy this shortcoming, by giving 
the electron ray of the cathode tube a second displace 
ment, perpendicular to the displacement by the pressure, 
proportionately to the displacement of the engine piston, 

Generally speaking, the electric indicators are more or 
less delicate instruments, to be used chiefly under labora 
tory conditions with great skill and care. In the hands 
of skilled investigators, however, their use often yields 
results otherwise unobtainable. It is probable that in the 
future their design will be improved in order to make 
them rugged enough for use in the workshop or ordinary 
testing room. The carbon resistor type of electric indi 
eator, which is commercially obtainable, already shows 


a promise in this direction. 
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CHAPTER XXIII 
POSITIVE METERS 


7, Liquid Displacement Meters 


( 


Twin Tandem Cylinder 
In this type of reciprocating piston meter, there are four pistons 
phase relation to each other, exactly as in the crossed 
vlinder types just described. Instead of one rotary valve serving both cylinders, 


f two, with a 90 


c) Reciprocating Piston Types 


(Continued) 


Yoke Connection 


Flow Measurement 


two sets 


wever, each set of pistons has its valve, properly timed and with accelerate: 
motion at piston dead center. 


—_ 


The Micro Meter high and medium pressure meters (Oil Conservation 
ngineering Co.) belong to this type. Fig. 23-30 shows how the 90 
relation is obtained in these two models by means of crank wrists working in 
kes. The medium pressure Micro Meter, Fig. 





Fig. 23-31 


* p. T 7 f ; 7 
- art Six of The Manual of Instrumentation. 
‘Engineering Editor 
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, has balanced slide valves 
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PRESSURE INDICATORS 


Extremely accurate gages embodying 
the dead weight gage tester principle 
are available in several sizes up to 
36 inches in diameter for indicating 
atremote points the pressure of steam, 
water, gas, etc. These gages can be 
used with any pressure and are 
particularly suitable for magnified 
ranges. Ask for bulletin No. 110. 


BOILER METERS 


For generating steam 
at the lowest cost, the 
Bailey Boiler Meter is 
animportant accesso- 
ry on any boilerof 100 
h. p. or larger. This 
meter records and 
totalizes Steam Flow 
from the boiler, re- 
cordsAirFlowsupplied 
for combustion, and 
records Flue Gas Tem- 


perature. The opera- 





tor is furnished, there- 

fore, with the information essential toobtaining 
smooth, economical performance of the boiler. 
Write for Bulletin No. 44 describing how 


Bailey Boiler Meters can cut your expenses 


FLUID METERS 


Bailey Fluid Meters 
are the best solution 
to the problem of 
metering steam, gas, 
water and other 
liquids. Simple, rug- 
ged and extremely 
accurate, they can be 


depended upon to 





give long, trouble- 
Free service. Bulletin No. 300 describes their 
many outstanding features. Write for a copy 


BAILEY METER CO. 


1041 IVANHOE ROAD + CLEVELAND, OHIO 
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INSTANT 
KNOW LEDGE 


of your flow conditions 
with the 





FLOW 
INDICATOR 


Dial-type 
Flow Indicator 


Dial and Mercury column types...These 
Indicators are applicable for indication 
of flow-rates of water, oils, chemicals, 
air, gas and steam under wide range 
of conditions 

Maximum W.P.-Dial type 250 lbs. 
Maximum W.P.--Mercury type 2000 Ibs. 


Both types used with MJL Orifice and 


Flanges...W rite for complete literature. 


MOREY & JONES, Lid. 
Manufacturing Engineers 
923 So. Hemlock St., Los Angeles, Cal. 








MANUFACTURERS’ 
LITERATURE 


In this department we each month list 
the printed matter issued by manufacturers. 
Unless otherwise noted, any of the items 
listed may be secured free upon applica- 
tion to the issuing firm. Manufacturers who 
have not yet sent in their printed matter 
are invited to do so. 





A28 Control Switch. A control switch 
used for pressure, vacuum, and tem- 
perature is described in Bulletin No. 54 
issued by the Detroit Lubricator Co., 
Detroit, Mich 

A29 Electric Counters. “The Electric 
Eye" which is a combination of elec- 
tronic cells and magnetic counters is 
described in a four page bulletin. Pro- 
duction Instrument Company, 1315 8S 
Wabash Avenue, Chicago, III. 

A30 Lubrication of Small Mechanical 
Devices. No. 102.3 of this bulletin per- 
tains to the application of colloidal 
graphite to industry. Acheson Oildag 
Company, 654 Madison Ave., New York. 

A3l Tensile Testing Machine. A 15 
page illustrated publication devoted to 
oxweld portable tensile testing ma- 
chine. The Linde Air Products Co., 205 
cast 42nd Street, New York, N. Y. 

A832 Radio Products. Circular 507 
covers various Vitrohm radio products 
Ward Leonard Electric Co., Mount Ver- 
non, N. Y. 

A833 Optical Instruments. Catalogue 
L-1 describes and illustrates spectrom- 
eters, X-ray spectrometers, spectro- 
scopes, spectrophotometers, accessories. 
The Gaertner Scientific Corp., 1201 
Wrightwood Ave., Chicago, Il. 

A34 Densitometers. A leaflet describ- 
ing a densitometer designed for meas- 


uring the absorption, respectively, 
blackness or density of photographic 
negatives. Akatos, Inc., 114 Liberty 


St... New York, 
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The high pressure model, Fig. 23-32, differs from it chiefly in th 
vided with piston valves. Both of these meters have been brought 
before this writing (1933). Literature is not out yet but the make: 


nished the following data: 


Max. capacity, g.p.m. 

Inlet and outlet pipe size 

Max. working pressure, lb per sq. in 
Test pressure, lb per sq. in. 

*Limit of error at normal flow 

* do at 1% of capacity 

. do at 1/10% of capacity 
+Pressure loss at capacity flow 


Weight, Ib 


*When metering low-viscosity, low gravity, liquids, 


heavy oils 
+When metering heavy oils. Smaller loss when n 

1 72 99 

Fig. 23-33 








Medium pressure 
model 
300 
4” 
150 
600 
(<errors of 
0.5% 
1% 
approx. 8 lb 
600) 


such as gasoline. Smaller 


low viscosity, kk W gravity 





Nave tf 





Various styles of registers ean be attached, the standard style having a 6” 
‘ial representing 10 gallons, a visible 5-digit reset counter and an 8-digit totaliz 
~~ counter under key-operated blind. Optional features are as follows: (1) 
4ytomatic compensator for temperature of metered liquid; (2) Manually ad 
‘usted compensator for gravity of metered fluid; (3) Rate-of-flow indicator: 
(4) Remote-reading instruments. 


Double-acting Twin Cylinder—‘‘Engine Type” 

This type has the familiar features of a conventional two-cylinder steam 
namely, connecting rods and crankshaft, eccentrics on crankshaft, un 
balanced slide valves driven by the eccentrics. 

"Fig, 23-33 shows the low-pressure model of the Micro Meter (Micro Meter 
Corp.) and requires no explanation, since the reader knows how a slide-valve 
engine works; but there is of course the difference that on account of the in 
compressibility of the metered fluid there is no expansion period, both ad 
nission and cut-off points occurring at dead-center. This is the original model 
¢ the Micro Meter (1930) and its general characteristics differ only from 
those of the later medium-pressure model described above in that it is de 
joned for dispensing service and gravity discharge or low-head applications 

Fig. 23-35 shows the Pittsburgh 1” Oil and Gasoline Meter (Pittsburgh 
Equitable Meter Co.) which differs from the conventional engine chiefly in 
that it employs a rotary instead of a reciprocating slide valve. Its capacity 
range is 0.05 to 25 g.p.m. Its pressure loss for maximum rated flow is 4.3 lb. 
It weighs 45 Ib in iron case and 20 lb in aluminum case, the maximum line 
pressures for these cases being 150 and 10 lb per sq. in. respectively. 


engine, 
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Tandem Cylinder—90° Crank—Rotary Valve 

This type of reciprocating piston meter has two pistons working in one 
cylinder. This cylinder breaks off in its middle so that strictly speaking, it is 
two cylinders lined up in the tandem. The two pistons do not move together, 
as do the sets or pairs of pistons in the cross-cylinder and twin-cylinder types 
just described, but they are in 90° phase relation by reason of a crankshaft 
in the center space between the two halves of the tandem cylinder. This same 
crankshaft serves as a valve shaft for two rotary valves. 

The crankshaft need only be perpendicular to the axis of the cylinder. It 
might be horizontal, but in the commercially available meters of this type it 
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Fig. 23-36 


\SoO Spectrum Analysis, Bulletin N 
f{ contains nformation nt 
ipplicatio t i 
Cal Lprpride I t ina it) ptlior 
trography Ad Hilger, Ltd., Lor 


N. W., 1, England 
ASt Portable Hardness Tester. A 
bit 


cular descri light portable d 
known as a porvable Brinell hard 
Tester, which efficientl : ‘ 
problem of makin test i4 rdin 
the Brinell method. Tinius Olsen Test 
ing Machine Co 00 North Twelfth St 
Vhilade Iphia, I 

\37 Reeording Instruments. Lullet 
116 describes recording electrica ! 
struments. The Bristol Co., Waterbury 
Conn 

\38 Laboratory. Volume 5 No 
this publication contain i very inter 
esting article on the Caper the ld 
Symbol of the Dutch Chemist Shop 
Fisher Scientific Co., Forbes St Pritt 


burgh, Pa 

A39 Tube Tester. A circular « ‘ 
Ing an Eneglish-Reading Tube Tester 
Cc. W Burton, Burton-Rogers Co i 
Boylston St Boston, Mass 


\40 Grade-O-Meter. A 4) pas cireu 
describing a Grade-O-Meter which 
is a precision instrument capable of 
grading grinding wheels with mier 
metric precision, Abrasive Engineering 
Corp., 8605 Puritan Ave Detroit, Mich 
A41 Cathode Ray Tubes. A) circular 
describing cathode ray tubes useful for 
the observation and recording of phe 
nomena where high frequencies ind 
very short time intervals are involved 


Allen B. DuMont Labs., Upper Mont 
clair N J 
\42 Cathode Ray Oscillograph. A ci: 
cular featuring cathode ray oscillo 
graph and associated equipment. Allen 
B. DuMont Labs., Upper Montelair, N. J 
A453 Solenoid Water Valves are de 


seribed in a cireular issued by the 


Automatic Products Co.,, Milwaukee 
Wis 

A44 Flow Controller. A broadside fea 
turing the fifteen idvantages of the 


Magnetic Clutch Flow Controller, ©. J 
Tagliabue Mfe. Co., Brooklyn, N. Y 


A45 Insulation Tester. Lulletin 1350 
describes the Midget “Megger” Tester 
used for testing electrical insulation 
James G Biddle Coa., ines Arch S&8St 
Philadelphia, Ta 

A46 Recording Chart. A circular 
sued by The Taylor Instrument Com 
panies illustrating an extra-wide cale 
chart for mercury-actuated recorder 

A47 Radio Meters. A 20-pagze booklet 
printed in October, 1932, describes radio 
meters for A.C, and D.C. Measurement 
Ferranti, Inc., 130 West 42nd St., New 
York 

A48 Cycle Controtler. Catalog F-61 i 
devoted to iutomatte sign flasher 
manufactured by the Leland Electric 
Co Davton, Ohio 

A4% Microscopes. A 1%-page booklet 
identified as List No. M7 describes and 
illustrates various kinds of microscope 


made by Negretti & Zambra, 38 Holborn 
Viaduct, BE.C.1, London, England 

A50 Contaet Controls, Catalog 11850 
issued by the Taylor Instrument Com 


panies show electric contact contro 
for temperature and pressure 

Afl Spectrometer. [’ublication N 
175/2 describes a simple eyepiece at 
tachment known a the Insta’ for 


spectroscope Adam Hilger Ltd HE 
Kine’s Rd Camden Road, N.W.1, Ene 
land. 





INSTRUMENTS, 3619 Forbes St., 
Pittsburgh, Pa. 


Please have me supplied with a copy of 
each piece of Manufacturers’ Literature 
listed below. 


Name 

Position 

Firm 

Street and No. 

City... : State 
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is vertical in order to permit interchanging various styles of 1 
NEW top. Fig. 23-36 shows two sectional views of the Brodie Unive 
(Ralph N. Brodie Co., Inc.). The liners of the rotary valves h 
INSTRUM ENTS in black, to make these drawings more nearly self-explanatory. N 
half of the meter is double-acting. In the longitudinal view th 
Write Information Section, Instruments Publishing ton is at dead-center, its inner side still connected to the inlet 


Company, for additional information. 
amd — side still connected to the outlet—just before the valves change . 
hand piston is at mid-stroke; its inner side is discharging and 





\ filling. 
Speedy Thickness Gage This model is made in 144”, 1/9, 2, 3” and 4” pipe 
B. C. Ames Co. the maximum capacities being 30, 50, 140, 300 and 500 gp. 
(approx. 50% of these capacities for heavy oils). The 2” meter 
the 4” weighs 975 lb. A rate-of-flow indicator (modified cup-for 
speedometer) is optional equipment. The centrally-guided piston 


OW price was one of the aims in 
bringing out this new gage, and was 
attained without impairing accur 
acy, mee “Ames Thickness Measure” is vided with rings, and in other respects these meters are appar 
thin, light, free fror he : : r : : P 
Ey Rey Sees TP MAR CerweTS O primarily for rapid dispensing service—not for accuracy at 
projecting parts, made of non-rusting fl “aye | | } . t the d ; 
metals and with an unbreakable crystal. rates of flow. It 1s evident that the purpose of the esigners wa 
It is easy to use, the spindle being raised the pressure loss, and this has been realized, judging from the ren 
absorption curves for all sizes. Stroke length is adjustable. A prope: 
meter should show negligible errors at normal rates of delivery \ 
perature and properties of the metered liquid do not change, ina 
registration curve “within the operating range is practically a strai 
maximum variation being ¥g%” according to the makers 


Duplex Cylinder—Valveless 

This is one of the oldest types of reciprocating piston met 
having been brought out in Germany some sixty years ago. Th tons | 
plungers) cover and uncover ports in the cylinder walls 














by turning the knurled wheel W and the Me Ws 

anvils closing with uniform spring ten safc f 

sion when wheel is released. The dial is inlet Maree ‘ 
graduated in thousandths. Guaranteed : Y Cz y 


veccuracy is within 0.0005 in. Decimal 


conversion table is stamped on back. =a 
Outlet 
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Electrostatic Voltmeter | 

Ferranti, Inc. : 

SSENTIALLY a variable condenser, 13 19 - 
this new instrument affords a con a r N / ” 

venient means of measuring high a.c. 

and d.c. voltages in high-resistance cir 

cuits where considerable error is in 


troduced by current-consuming voltmet itt! nth 
: : aren LAR] | Ly { HAT 4 
ers. Being self-contained, it is lighter and uate £1 SS sve =H = 








61 











| 
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smaller than combinations of instru ———— 
ments with transformers or resistances. oi i 
It is entirely free from wave-form, fre 

quency and temperature errors. Damping 

is magnetic. Safety resistance is optional a a g mnrnapgunuilil 
ly embodied where a flash-over may A 6 
occur. Lowest of the 9 ranges is 0-450 
volts; highest is 0-3500 volts. Instrument / — 


styles are portable, flush, and projecting . dase aa. 
8 46 «47 


The Worthington Vertical Duplex Plunger Meter (Worthington |! 
Machinery Corp.) is shown in Fig. 23-37 which is self-explanatory 
it is single-acting. Stroke length is positive and non-adjustable, but 
rod length is adjustable—though not from outside (see parts 8, 9, 
This meter was designed especially for measuring oils under pres 
300 lb and temperatures up to 400° F. Its capacity is 400 g.p.m. of 
Saybolt oil at 300° F. Size, 6” pipe connection; weight, 2960 |b. 

Brodie Universal Model X (Ralph N. Brodie Co., Inc.). This 
be said to be of the type now being considered, but each of its for 
double-acting—which design results in a satisfactorily uniform d 
pistons are centrally guided and unprovided with rings. The mete: 
register “slow” at low rates of flow, and changes in temperature, 
errors, but the registration curves are practically straight thr 


++ 


“operating range” of each meter so that extreme accuracy is atti 
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w of a homogeneous liquid; moreover the pressure loss is so low that 


rmal 
age meters, according to the makers, “will start and operate on as low as 1” 
® and will give unusually high delivery speed whether operated under 


i r pump pressure. 
* These model “X** meters are made in seven sizes from 3” to 6” pipe con 
tion; with maximum capacities 8 to 1000 g.p.m. of gasoline (or 4 to 500 
a m. of heavy oil) ; weights 4 to 1500 lb: various styles of registers: optional 
-quipment including rate-of-flow indicators, etc 
Wobble Plate Type 
The distinguishing feature of this type is a circle of parallel cylinders below 
vhich is a round plate. Each piston rod is attached by a ball-and-socket joint 
to a point near the edge of the plate. The plate—and this is important—is 
srevented from rotating. Its degrees of freedom thus limited, the only kind of 
-ontinuous motion it can execute is nutation—like what a spun coin does just 
before coming to rest on a flat horizontal surface.* An interesting character 
istic of this design is that the amplitude of the nutations of the wobble plate 
vverns the stroke length of all pistons. This amplitude is adjusted by raising 
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rt lowering the center of the wobble plate with reference to the horizontal 
surface with which the low point of the wobble plate is always in rolling con 
tact—a principle employed for many years in hydraulic transmissions such as 
the ingenious battleship turret gear. This is done by raising or lowering the 
ball which fits into the central socket of the wobble plate. This ball forms the 
upper end of a short shaft resting on an adjusting screw. Turning this screw, 
therefore, changes the stroke length of all pistons. Inasmuch as the head of 
this screw protrudes through the bottom of the meter body, it is possible to 
regulate the registration of the meter while it is in operation 

The Xacto Meter (S. F. Bowser & Co., Inc.), brought out in 1929, repre 
sents this type. Its standard models have five cylinders—a number which seems 
to have been arrived at as the best solution of the geometrical problem of 
ichieving compactness and minimum weight for a given capacity. Fig. 23-39 
is a sectional view through the center of the meter and the diameter of one 
f the cylinders. The principal parts are the cover assembly or top section, the 
center section or cylinder block assembly, and the bowl or lower housing 
(Part No. 51 is the bowl: part No. 50 is a dial clamped to the adjusting 


but without rotating—as a coin continues to do in that familiar illustration 


A-C. Calculating Board 


Now in Regular Use 
Westinghouse Electric & Mfg. Co. 


TUDIES ot power flow, regulation, 
losses, power factor and system sta 
bility are made quickly and easily 
on the = alternating-current calculating 
board illustrated. Recently installed in 


the engineering de partment of the Com 
monwealth Edison Co., Chicago, it is 





said to be the first to be placed in regu 
lar use by an operating utility. It oper 
ates on a frequency of 440 eycles. On it 
can be reproduced in terms of circuit 
constants the whole or any part of the 
Commonwealth Edison a.c. system 


e ¢ e 


New Lever Operated 
Master Stations 


Cutler-Hammer, Inc. 


OR use under severe weather or at 
mospheric conditions, a new line ot 
master stations are operated from 
levers placed on the side of the case, in 
stead of from push buttons on the front 
It is claimed that by this unusuai con 
struction, an absolutely watertight cass 
is secured. The shafts of the levers oper 





ite through stuffing boxes, and the cover 
joint is sealed by 1 rubber gasket. ‘The 
stations use standard, heavy-duty, push 
button elements, mounted on removable 
individual moulded bases, fully enclosed 
The stations are supplied in all normal 
ratings in one button (On and Off)—two 
button (Start and Stop)—-or three but 
ton (Hoist, Lower, Stop) 
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Improved Humitrol 
Lewis Air Conditioners, Inc. 


OTH cover and base are of dark 

walnut Bakelite in this new model 

room-humidity controller. The pur- 
pose of this instrument is to put into 
operation dehumidify- 
ing equipment when 
the relative humidity 
in the room or rooms 
rises above the per- 
cent for which the 
Humitrol is set. Its 
inner mechanism has 
undergone refinements 
but the principle re- 
mains the same: a 21” 
long ribbon of hygro- 
scopic material causes 
a mercury switch to 
tilt one way or the 
other as the humidity 
varies. This ribbon 
passes over four roll- 
ers so that the length 
of the working unit is 
approximately 6” and the instrument 
itself is 7%” overall. Each Humitrol is 
factory-calibrated for an operative set- 
ting of + 8% relative humidity. The 
mercury switch handles 2 amps. at 110 
volts ac. or d.c. For operating air-con- 
ditioning apparatus requiring more en- 
ergy, relays are furnished. 





"Infiltration'' Thermostat 
Central Heat Appliances 


LACED on the inside surface of an 
outside wall—preferably near a radi- 
ator and beside a window, this room 
thermostat controls room temperature 
from two elements: one which responds 
to the air temperature in the usual way 








wrrearar | 


and a second one which “feels the cold 
coming through the wall.” Adjustment 
of the relation between the two elements 
is provided for,in order to suit insulating 
properties or wind exposures of different 
walls. The regular model is electric; but 
a pneumatic thermostat is also furnished. 
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screw.) Fig. 23-40 is a lower view of the top section; Fig. 23-4 
center section viewed from above and Fig. 23-42 shows it viewed 
“A port is provided in the top of each cylinder. A ring-like doubl 
valve causes these ports to be in turn intake and discharge ports. All 

outside of this valve is intake; all the flow up through the inside of 
ured liquid discharged from the cylinders 

“The liquid enters the meter through the inlet port and fills each 
When the liquid has forced the piston to the bottom of the stroke, th 
closed by the rotating valve, the discharge port is opened, and the 
cylinder discharged. The valve wipes across the top of each cylinder 
an exact quantity of liquid in that cylinder 

“The flow of the liquid itself forces each piston to the bottom of tl 
at the same time discharges a corresponding amount from the cylinder: 
side of the wobble plate.+ Meters are set for accuracy by means of the ad 
(see Fig. 23-44). By turning this screw the central ball and socket joint 
wobble plate operates is raised or lowered, thus shortening or lengtheni: 
the pistons and putting a larger or smaller amount of liquid through the 
cycle of operation.” 





Fig. 23-40 Fig. 23-41 


INLET PORT UPPER VALVE SEAT 






LOWER VALVE SEAT CYLINDER PORT 





PISTON 





ADJUSTING SCREW Fig. 23-44 
Xacto meters are made for most liquids other than acids and wate 
pipe line sizes from 34” to 3’; maximum capacities 10 to 250 g.p.m 
of cast iron meters 21 to 225 lb (3 largest sizes also made in al 
diameters 7” to 23’. Various styles of registers are furnished, as well 
devices. Fig. 23-43 shows a package filling outfit (pre-determined 
with automatic discharge control. Fig. 23-44 shows one of the m: 
vided with an adjusting dial whereby, in connection with charts 
by the manufacturer, the meter can register the quantity of liquids 
gravities, at various temperatures, reduced to whatever basis has b 
fied. The registration curve (judging from actual test records) is | 
flat from 1% to 100% of rated capacity, the greatest deviations 
oddly enough, at around 10%. The deviations are proportional to the 


+This is only approximately true of a meter with an odd number of cylin 
the idea.—M.F.B. 











NDER PORT 











aressure and represent errors of 0.10% at 15 lb per sq. in., 0.12% at 30 lb 
‘ad 0.14% at 50 Ib. in the cases the author investigated. At extremely low 
tes of flow the condition of the individual meter seems to be the main fac 
wor, judging from the wide diversity of dribble test results. This character 
sie is to be expected by reason of the use of plunger leathers and other con- 
eruction details; but a limit of error of 0.3% seems attainable at all flow 
‘tes above 1% of capacity. Pressure loss curves show that the 1/2” meter 
»5 a 12 ft. head of gasoline (0.77 gravity) for capacity flow of 50 
p.m. ; the 2” meter 25 ft. for 110 g.p.m.; the 2” meter 19 ft. for 180 
g.p.m. and the 3” meter 30 ft. for 250 g.p.m. (Note—1 ft. of liquid of 
ravity at 60 F, = 0.333 lb per sq. in.) 


tes 
fas 


0:77 


(d) Oscillating and Rotary Piston Types 

In these types the piston does not reciprocate but executes a pre-determined 
motion in the course of which it uncovers an inlet port, displaces a fixed 
quantity of liquid and isolates it, uncovers an outlet port and discharges 
through it. The moving element thus performs the functions of a piston and 
‘4 valve, but not that of a velocity-impelled element as does the rotor of a 
-urrent meter. These meters, therefore, in spite of the inability of most of 
them to pass a rigorous dribble test, are positive displacement meters. Any of 
the oscillating piston meters named below, if it be in good condition, will 
show as straight a registration curve within its operating range as would 


«me of the reciprocating piston types discussed above. 














Fig. I. Spaces 1 and 3 are receiving liquid from inlet port, 
D, and spaces 2 and 4 are discharging through outlet port I 

Fig. II. The piston has advanced and space 1, 
tion with the inlet port, has enlarged and space 2, in conne 
tion with the outlet port, has decreased, while spaces 3 and 4 
which have combined, are about to move into position to dis 
harge through the outlet port 


in connes 


Fig. III. Space 1 is still admitting liquid from the inlet 
port and space 3 is just opening up again to the inlet port 
while spaces 2 and 4 are discharging 

Fig. IV. Liquid is being received into space 3 and dis 


charged from space 4, while spaces 1 and 2 have combined 
and are about to begin discharging as piston moves forward 


again to occupy position shown in 






Fig. 23-46 


2-Bolt Flange 
2” Pipe Threads 


2 -Bolt Flange 
2" Pipe Threads \ 
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The “Empire” (National Meter Co.) was brought out in 1884 as a water 
meter but has been developed for all liquid petroleum products, ammonia, 
‘everages, inks, syrups, tar, varnish and numerous other liquids. All sizes and 
models, however, are characterized by the same ring-shaped piston and employ 
the same principle, illustrated in Fig. 23-45 and described in the caption. It is 
regularly made in eight sizes for oil (Y2” to 6”) and in eight sizes for water 
(%” to 6”). The corresponding rated capacities are, for oil, 10 to 500 g.p.m.: 
ior water, 20 to 900 g.p.m. The operating ranges start at 22% of rated flow 
and extend beyond 100%, many Empire meters being run at 100% overload 
‘or long periods in the oil industry, for example. 


Photoelectric Reflection 
Meter 


American Photoelectric Corp. 


O compare and measure the total 
reflection factors of similar opaque 
materials, this new instrument. il 
luminates an area of approximately 3 
sq. in. of the material under test, meas 
ures on a comparative basis the total 
illumination reflected from this area of 
the material. The comparison standard 
may be another similar sample, the sur 
face of a block of magnesium carbonate, 
or any other desirable standard 
This instrument is intended for opera 
tion on 110-120 volt current, either a.c 
or d.c., but it may be furnished for 
operation on other voltages if desired 





sources of 


No additional batteries or 


power are required. Circuit stability is 
maintained even with small variations in 
line voltage supply. A rheostat and line 
voltage meter are provided to keep the 
voltage approximately at the same value 
for all measurements. 

The majority of working parts are 
mounted on the Bakelite front panel, 
and the whole is enclosed in a natural 
finish polished mahogany case. 

Reflection— The sample is “viewed” by 
two photocells placed at an angle of 30° 
from the illuminated surface. The com 
bined output from these photocells is 
applied to a galvanometer, and balanced 
by the steady output of a third photo 
cell, applied to the galvanometer through 


a slide wire bridge contained within the 


instrument 

For comparing reflection factors of 
two similar samples, the lighter of 
the samples is placed in the 
holder and, with the slide wire set at 
100, the galvanometer is connected and 
the slide wire adjusted until the galvano 
meter again reads zero. The sample to 


S umple 


be compared is then placed in the holder 
in the same manner, and the slide wire 
adjusted until the galvanometer again 
reads zero. The reading of the slide wire 
then indicates the percentage of reflec 
tion from the second sample based on 
the first as 100%. 

If measurements of reflection on the 
basis of a standard white are desired, 
the instrument may first be calibrated 
to 100% with a block of magnesium car 
bonate or other suitable standard, and 
the absolute reflection factors of various 
samples determined independently of one 
another. 


The scale of the slide wire used i 
graduated to 0.5% and readings may 
be estimated to 0.1%. The methods of 
determining opacities and translucencies 
by the use of the APC Reflection Meter 
are likewise rapid, accurate and repro 
ducible. 
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Tare Packaging Auto-Gage 
Toledo Precision Devices, Inc. 


IFFICULTIES in packaging aris 

ing from variation in weight of the 

containers used have been over 
come by this new device suitable for the 
packaging of all semi-solid and _ liquid 
materials similar in composition. For in 
stance, it has reduced the whole export 
lard packaging process to a push-button 
operation, so that one man can operate 
several machines efficiently and without 
fatigue. Adjustments are automatically 
made for any variation in the weight of 
the containers being used. This device is 
a Toledo Auto-Gage equipped with a 
photo-electric tube and with an auto 
matic tare device consisting of an elec 
trically driven screw poise and_ tare 
balancer. 





The rear dial has 3 indicators: One for 
the tare adjustment, one for the weight 
of one compartment of the lard box and 
the third for the weight of the second 
compartment of the box. The tare indi 
cator is set at zero and the other two at 
their respective weights. When an empty 
container is placed on the auto-gage, the 
operator pushes a button; the tare de 
vice automatically adjusts the indicator 
to zero. As soon as the tare indicator 
reaches zero, the photo-electric tube re 
leases the feed valve and one compart 
ment is filled. When this is completed, 
the second valve opens and fills the sec- 
ond compartment. These valves are 
equipped with a slow feed so that when 
the desired weight is nearly reached, the 
flow of material is retarded. Hence, no 
waste from overflow. When one container 
is filled, the device cannot operate again 
until the box is removed from the plat 
form. In addition, there is a stop switch 
enabling the operator to stop the opera 
tion in case of emergency. 

This auto-gage can be furnished with 
the automatic tare attachment alone and 
the packaging operations can be done by 
hand. In place of four automatic feed 
valves, one or more can be furnished ac 
cording to the desired work. 
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The Red Seal 
ton, and Fig. 


(Neptune Meter Co.) employs a ring-lik 
23-45 may serve to illustrate its operation, th 


i 


t is not a copy of the previously-described meter. It is made for 


line in three sizes: 17’”", 2” and 3”, with capacities of 65, 100 a: 
Fig. 23-46 shows a section of the 2” meter. The “accuracy 
makers’ literature do not extend below 10% of rated flow; but ty; 
tion curves drop below 98.5% (1.5% “slow”) at 4.5% of rate 
2” size and at 7.5% of rated flow for the 1Y” size. In other 
meters are accurate at fairly low rates of flow 
j r , 1 
Radically different from the foregoing in both exterior and int 
ance, the Granberg Petroleum Meter (Granberg Meter Corp.) 
belongs to the oscillating piston type, although its displacement 
termed “valve” and “valve guide.” Extracts from the makers’ des 
The four diagrams, Fig. 23-47, show the position of the valve at 
four different points during an operating cycle. Bearing in mind tl 
fits into the hole in the center of the valve, and that the valve as 
volve, it can be understood that any point on the valve travels on a 
liameter as that described by the crank pin, but on an independent cent 
Hence each of the four ports in the bottom of the valve travels in a 


pin, but inasmuch as their centers are set at approximately 


da 
i 
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center of the valve equal to the radius of the crank pin circle, the patl 
is such that at one point they are over the inlet port which is under th« 
crankshaft. If the location of the four outlet ports in the base plate 
inlet port is noted, it can be seen that the circular path of each valve port 
scribed includes only one of these outlet ports. It therefore follows that ea 
communicates alternately with an inlet and an outlet port, but never wit! 
same time 
Except for momentary intervals when the valve or valve guide are at 
their strokes, two compartments are always receiving liquid and two co! 
discharging liquid, each at varying rates, dependent upon the position of 
However, the sum of the two volumes being discharged or received is alw 
and this results in a uniform flow through the meter without pulsatio: 
Adjustment Features: Adjustment is accomplished by altering the th: 
radius, of the crank by means of an eccentric sleeve which fits over thé 
crank shaft. This changes the amount of movement of the valve and val: 
hence the displacement per revolution. See Fig. 23-48 
The Granberg meter is regularly made up in three “types” and 
a total of nine different regular models, with capacities of 3 to 25 
the “C-1”” to 50 to 350 g.p.m. for the “F-3”.” There are light, heavy 
heavy case models. The range of adjustment is between 3% and 4° 
minus. Each size of each “type” has two maximum working pré 
for “slow closing valve” and one for “fast closing valve.” The mak 
for every one of their four sizes “accuracy” (registration) curves 
sure-loss curves for both gasoline and heavy oils. The registration 
more data than those printed in the general-circulation literature 
to any other liquid displacement meter. Also worthy of mention is « 64 
booklet of instructions for installation, operation and repair. 
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Direct-reading Meter for 
Power and Impedance 
Measurements 
General Radio Co. 


T has veretofore been necessary, when 
measurements were to be made 
wide range of impedance values, 

» use decade resistance box and a 
meter to indicate current or voltage. 
this is a laborious process. An instru 

vent which indicates directly power and 
‘“onedance enables these measurements 
to be made simply and conveniently. The 
ype 583-A Output Power Meter, de 
signed for this purpose, consists of a 
wriable ratio transformer, a loss adjust 
ing network to give constant loss at all 
-atios, a meter multiplier network, and 
copper-oxide rectifier-type meter. 

[he impedance range is extremely 
ide, extending from 2.5 to 20,000 ohms. 
[his ratio of 8000:1 covers all the im 
nedance values likely to be encountered 
in communication measurements. 

The ratio of maximum to minimum 
nower which can be read on the meter 
is 50,000:1, extending from 0.1 milliwatt 
to 5 watts. An auxiliary scale in decibels 
referred to a zero level of one milliwatt 
is also included. 

The input impedance of the instru 
ment is adjustable in 40 steps spaced at 
ipproximately logarithmic intervals. 
[his feature is of considerable impor 
tance. With logarithmic steps of imped 
ince, therefore, the impedance corre 
sponding to maximum power output can 
he closely estimated as the impedance 
switch is varied. 

The seale for power calibration follows 
in inverse square law. This spreads out 
the low end of the scale allowing the 
meter to be read closely at low scale de- 
flections. 

\lthough the impedance can be varied 
by a ratio of 8000:1, the error in full 


powell 


over a 





seale power reading does not exceed 0.3 
db between 150 and 2500 cycles and the 
average error between 30 and 5000 cycles 
is also not greater than 0.3 db. Between 
20) and 10,000 cycles the average error is 
.6 db and the maximum error at any 
impedance setting at these extreme fre- 
quencies is 1.5 db. 

The impedance error is also quite 
small over the greater portion of the 
‘requency range. Between 150 and 3000 
cycles this error does not exceed 7%. 
The average error between 30 and 5000 
cyeles is 8%. Since the accuracy of the 
dest copper-oxide indicating element is 
say 1%, these figures show that 
trea r circuit elements are held to ex- 
y small tolerances. At higher and 
‘ower frequencies, as might be expected, 
the impedance error increases. 


New Humidistat 
Julien P. Friez & Sons, Inc. 


HIS automatic control instrument for 

air conditioning is claimed to have 

extreme accuracy coupled with very 
low price. The hygroscopic element used 
is Of human hair, which is selected, treat 
ed, mounted and calibrated exactly as 
are the elements in expensive Hygro 
thermographs used by practically all 1 
S. Government services. 


Human hair elements, scientifically 
treated, have proved themselves free 
from appreciable shift of calibration and 
much more sensitive than other hy gro 
scopic elements. They have the added 
advantage of effective operation up to 
the saturation point, a virtue not possible 
where wood or paper elements are used. 
Friez hair element can be easily cleaned 
of dust or oil deposit, remain in good 
working order indefinitely, and are un 
affected by temperatures up to 175° F 
The element consists of 54 selected hu 
man hairs, each individually mounted and 
ventilated. Double length element is pro 
vided by operation through a pivoting 
bridge and the overall dimensions are 
thus kept compact 


| hhh ih a 








The mounting of the sensitive mechan 
ism is entirely independent of any twist 
ing of the case that might result where 
the instrument is fixed to unevenly sur 
faced walls, ete. 

The Humidistat is ordinarily used as 
a 3-wire instrument in conjunction with 
suitable relay, thus insuring absence of 
chatter, but may also be used to make ; 
pair of contacts at desired low or high 
humidity. All wiring connections are 
made from outside without removing the 
case. The instrument contacts will carry 
up to 25 watts at voltages up to 110 4 


\s ordinarily sent out the instrument 
is adjusted for minimum differential, ap 
proximately 1% relative humidity. Ad 
justment can be made, however, to in 
crease this differential to any wider range 
desired. A pointer is provided for setting 
at the desired relative humidity, between 
20% and 100%. , 

The cases are ordinarily turned out in 
an attractive old gold cellulose but can 
be finished in any way desired. 


Explosion-Proof Manual 
Control Starters 


Cutler-Hammer, Inc. 
N1 W, iir-break CV pre of dco exp 


sion proc {, across-the me, mans 


control, ipproved ind rated “per 
missible” by the U.S. Bureau of Mine 
is announced. These 2-pole starters have 
thermal overload and low-voltage pro 
tection and are rated 4 hip. at 230 volt 
ind 5 h.p. at 550 volts. A main line fuse 
is built into the cast-iron case whiel 
1 screwed on cover Mh overload vhen 
tripped is reset by the outside oper 
lever 

‘ 
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Laboratory Plug Switches 


General Electric Co. 


HREE sizes of me laboratory plu 

switche s+, LOO, 50 ind 25 imps. Covel 

Lt range suitable for practh illy 
laboratory requirement Phey ire cle 
signed for use on low-voltage cireuit 
ind, while not primarily expected t« 
make or break current, have been ce 
signed to withstand such treatment ith 
Pdr Injury Thy recep icle of the 
LOO imp witch ha t ‘Textolite bushin 
mounted on the panel, and a split) ja 
in it with necessary nuts and washer 
The plug, likewise, consists of a Texto 
lite handle ind of a lightly tapered 
brass bayonet. The 50-amp. and 25-amp 
vitches have i different constructior 
which il oO Conserve pace Ihe bra 
receptacle is solid at the threaded end, 


while the flanged end is” drilled ina 
slotted on one side of the hole only Ihre 


plug handle is of horn fiber, tapped at 
one end, into vhich the bayonet i 
screwed The insulating collar of the 
receptacle is also of horn fiber, givin 
the board on which the unit is installed 
a dead-front effect. Simplicity ind 
strength characterize all 3 sizes 
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Inexpensive Noise-Measur- 
ing Equipment 
General Radio Co. 

ANUFACTURERS of mechani 


cal equipment are beginning to 

recognize the importance’ of 
quictness in their products. Listening 
tests are of no substantial value. The 
simplest form of noise-measuring set-up 
consists of a microphone, an amplifier, 
and a suitable indicator. Sounds picked 
up by the microphone are amplified and 
indicated on the meter, giving a definite 
method of comparison. ‘the meter should 
preferably be calibrated in decibels. 
Where wide ranges of volume are to be 
measured, the amplifier gain should be 
adjustable to avoid overloading on loud 
noises, 

In order to present a true picture ot 
the effect of the noise on the human 
nervous system, the measuring system 
must have a_ frequency characteristic 
similar to that of the normal auditory 
system, Le, the low and high frequen 
cies must be discriminated against. 

Since a flat freauency characteristic 
is not desired, an expensive microphone 
is not generally needed unless very low 
noise levels are to be encountered. ‘The 
inicrophone should, however, show negli 
gible variations with use and age and 
should have a residual noise level sub 
stantially below the lowest noise to be 
measured, ‘The input transformer or fre 
quency-weighting network should be so 
designed that its characteristic added to 
that of the microphone results in a close 
approximation to the normal ear char- 
acteristic. 

\ noise-measuring set of this type 
may be composed of several standard 
General Radio units. The system illus 
trated consists of a General Radio ‘Type 
514-AM Amplifier, a special Type 345 
SN Input ‘Transformer, a ‘ype 586-CM 
Power-Level Indicator, and a= micro 
phone. ‘The input transformer matches 
the microphone impedance to the ampli 
fier and also adjusts the over-all fre 
quency response to approximate that of 
the human ear. In this particular sys 
tem, the input transformer is mounted in 
the amplifier cabinet, and the microphone 
receives its current from the amplifier 
filament battery. 


The microphone is an_ inexpensive 


carbon type, since the noise levels at 
which it is to be used are comparatively 
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high. The over-all response of the com 
plete system, including microphone, rep 
resents a very close approximation to 
the response of the normal human ear. 

If desired, the special input trans 
former may be mounted within the 
amplifier unit and the amplifier input 
circuit arranged so that microphone cur 
rent is obtained from the amplifier “A” 


battery. 
¢ © 


Throttling and Three-way 


Motorized Valves 
Barber-Colman Co. 
1. THROTTLING VALVES 


HESE small electric-motor-operated 

throttling valves have been designed 

for service where conditions require 
graduated valve action. They are espe- 
cially useful on small blast systems and 
ir conditioning systems where throttling 
valves smaller than the 2” size are re 
quired. These valves 
are available in 
packed or packless 
models, — high-pres 
sure or low-pressure 
types, in sizes from 
%” to 2”. The mo 
tor-operator used is 
a small size Barber 
Colman Reversing 
Damper Controller 
mounted on a_ spe- 
cial bonnet fitted to 
the same type of 
body, disk, plunger, 
and packing gland 
assembly as is used 
for corresponding 
positive acting 
valves. Since a “re 
versing” type opera- 
tor is used, it can be 
stopped, restarted in 
the same _ direction, 
or reversed at any position between the 
points where the valve is fully open or 
fully closed. “The speed is conveniently 
adjustable after installation. Auxiliary 
“training” switches are incorporated in 
the motor-operator and from these 
switches it is possible to actuate other 
apparatus such as the subsequent valves 
on a blast system. 


2. THREE-WAY VALVES 

RRANGED to be opened and 

closed by an electric motor-opera 

tor unit mounted in place of the 
customary handwheel, these valves are of 
the conventional 3-way type and are 
available in sizes from %” to 2” with 
either positive or reversing operators as 
required. The positive operator is for 
use in installations requiring a complete 
change-over from one to the other of the 
2 paths through the valve. The reversing 
operator is for use in mixing service 
where the 2 inlets are to be partially 
opened as required to give throttling 





action. 

The motor-operator 
“Barcol Midget” shaded pole induction 
motor which, by means of a train of re- 
duction gears, turns a cam and conse- 
quently moves the valve plunger up or 
down to place the double faced disk 
against either of the 2 seats or to posi- 
tion it properly between them as _ re- 
quired. The valves may be controlled 
from a manual or automatic switch or 
from a suitable thermostat. Power re- 
quired is 25-volt 60-cycle a.c. 


consists of a 





Protective Cases {o, 
W atthour Me! 


General Electric 


N aluminum alloy die 
the protection of 
watthour meters of 

struction has been annoy 
strong, durable and corrosi: 
protects the meter against 
weather conditions. In ad 
to the meter is impossible \ 
ing positive evidence, either , 
the seal or by damaging thx 
Its modernistic shape present 
tive appearance. Water can: 
tween the meter cover and | 
thick rubber gasket under 
being employed there. Should 
in between the cover and the 
not run down the conduit } 
out of the case through drain 


~~ 


co kt  £4zfe3 





Close-up of new protective case, and appearance In- 
stalled outdoors on a dwelling. 
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"Tenths" Dial Indicator 
Federal Products Corp. 
NOWN as Model 82, this new d 


indicator has the spindle operating 

through the center of the back i1 
stead of through the side of the cast 
This is probably the first time that 





construction has been adopted for al - 
sp 
tri 
ou 
~ ; 
lal 
, pr 
€ ur 
‘ ’ 
yy 
h ine 
eet F to 
j fn 
“ft 
indicator graduated in 0.00( al in 
sions. The new instrument has nge B on 
0.020 and the dial can be fur! 1 wilt the 
calibrations of either 0-50 or | Rithe it 
a jeweled bearing or a pl earin? B abl 


movement can be furnished. z 
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Temperature and Pressure 
Control Switches 
Detroit Lubricator Co. 


URNISHED in various models for 


the control of temperature, pressure 
or vacuum, the new No. 250 “Genuine 


Hetroit” control switch comprises a bel 
oe element (actuated by the pressure 
be regulated, or by a volatile liquid 
for temperature ) which element operates 
the mechanism to open or close the cir 
ouit \ permanent magnet at the con- 
tacts. provides quick make and break. 
The switch carries full line current 110 
+ 92) yolts a.c. or d.c. as for example, 
r 110 volts a.¢c., repulsion induction mo 
tors up to 1 hp. Both the operating 
range and the differential are adjustable. 
Changing the differential does not alter 
the point at which the circuit closes. 
Changing the range setting does not 
change the differential but raises or low- 
ers both points. 





1, Differential Adjustment 
2 Permanent Magnet 


3. Contacts 


+ 


Connection for BX on Conduit 


Pinding Posts 
6. Dis! for Main Adjustment 


7, Main Adjustment Wheei 


VIEW SHOWING Maine 
ADJUSTMENT 8. Power Element 
D> . 
® ‘ e > 


Meter Measures Current 
Without Being in Circuit 
Columbia Electric Mfg. Co. 


O measure current in cables or other 

conductors without interrupting the 

circuit, the “Tong-Test” instrument 
employs the induction principle. Of the 
split electromagnet type, it has no elec- 
trical windings, and therefore cannot 
burn out or short-circuit, and it may be 
operated by one hand. The two-part 
laminated magnet yoke is opened by 
pressing the trigger; the jaws are passed 
‘round the conductor; the trigger is re- 
eased; and the reading taken. The jaw- 


| Opening will accommodate cables up to 


lnen 


\," diameter. The total weight of the 
instrument is only 214, Ibs. No connection 
to the circuit is required, the magnetic 
flux of the current in the cable being 
used to operate the meter. 

Readings may be taken of both d.c. 
ind a.¢. with the same instrument—even 
“ d. ¢, circuits in which the cable is of 
ie single cored armored type, or if the 
“Ire is run in steel conduit. Interchange- 
ible elements give ranges of 50, 100, 150, 
=) and 400 amps. The instrument is low- 





an 
\ 





i 
I 
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priced, requires no shunts or ratio trans 
formers; and gives long accurate service 
under the trying conditions of mainte 
nance work. 


® e e 


General Purpose Meter 
Shallcross Mfg. Co. 


VERY technician interested in the 
design and construction of appa 
ratus employing electronic tubes will 
find a general purpose meter of great 
value in the laboratory. This new instru 
ment is designed for such service. It 
provides a wide range of measurements 
as follows: 
D.-c. Voltage ranges....5-50-250-1000 volts 
D.-c. Current ranges....1-10-100-1000 m.a 
A.-c. Voltage ranges....5-50-250-1000 volts 
Resistance (0.C.) PAMMESB.is.cccccccccccccesseseess 
Mra ukes sasnidivwasumedsmans 100-1000-10,000 ohms 
Resistance (a.¢.-imp.) TANGLES... 
10,000-100,000-3,000,000 ohms 
Inductance (a.c. imp.) i. rae 
Fat eee Oe a 1 to 100-1L000- 10,000 Henrys 
Capacitance (a.c. imp.) go Se 
bei hithasldisaRidaplonaataieda OO1L to 0.1-1.0-10 mfd. 
Output Meter (approx. 5,000 ohms)...... 


5-50-250 volts a.c 


Resistance, impedance, inductance and 
capacity determinations are made by ref 
erence to easily-read curves supplied by 
the company. 





Room Temperature Control 

Detroit Lubricator Co. 
IFFERING in several” respect 
from the usual type s of room ther 


mostats, the new “Genuine Detroit 


lemperature Regulator comprises a ther 
mal motor unit of simple design and 
rugged construction \ low-voltawe 


femperature electric heating element i 
immersed in a chamber containir 
volatile liquid When the wall thermostat 
makes circuit to the he iting elemet! t, the 
resultant increased pressure 1 exerted 
through a connecting tube to the bellows 
chamber of the motor unit which conse 
quently ope! ites the furnace ad mper 
The makers assert that this control sy 


tem is noiseless in operation, has ample 

power to operate dampers, can be om 

stalled without a licensed electrician and 

requires no attention after installation 
7 oo ~ 


Grinding Wheel Grader 


Abrasive Engineering Corp. 
KFINITE limits of grinding wheel 


tolerance for every grinding opera 
tion promote economical produ 
tion of high-standard products, but only 


if they re maintained by accurate hard 


ness measurements of the wheels. Sub 
stituting quantitative determinations for 
methods involving personal factors, the 
Grade-O- Meter mechanically lifts a ram 
of known weight, carrying a contact 
point of known area, to a certain height 
ind permits it to fall a given number 
of times on a localized area of the grind 
ing wheel or other substance being tested 
Between each impact the contact point 
of the ram is revolved a fraction of 
revolution, while out of contact 


This produces a round hole in the 
substance being gwraded. The rectangular 
contact point of the ram does not fit 
the round hole: hence the only resistance 
to its penetration is the strength or 
structural tenacity of the substance being 
graded. The extent of this resistance is 
i function of the depth of the hole pro 
duced by a given number of impacts, and 
this is accurately indicated by a proper 
ly graduated dial indicator. This test 


does not spoil the grinding wheel 
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Photoelectric Color Com. 
parator and Turbidi: Meter 


American Photoelec?; 


Novel Instrument Tests Milk Curd Consistency 


The Heusser Instrument Co. 








= ~ , Te Aramicam cunpowertr mw mee Be LOrn 
ee, 7 cheesey tot terest ,EEEE EET ==> orp, 
EKSIGNED to comp 
NTIL Dr. R. L. Hill evolved what ples in less than 5 minutes. The instru the total light t: 
has come to be known as the Hill ment combines a_ circular-veined curd similar colored liqui 
Curd Test, the general notion pre- knife with a sensitive spring balance. sitivity greatly exceeding 


less 


revealed 


more or 


milk 


that milk ws 
ilike. He that 
the same strain of cows or goats differs 
greatly in curd consistency tension. 
(Fat content and other such character 
istics do not point to difference in curd 


\ tiled is 


even from 


or 


This curd knife is pushed down in the 
jar of milk sample, previously coagu 
lated, and the tension of the curd is reg- 
istered on a numerically graduated scale 
at the top of the instrument. A depth 
far to push the curd 
An auto 


shows how 


gage 


knife down in the jar of milk. 


comparison, this new instr 
as a Wheatstone bridge. 
which are photoelectric 

of which are adjustable r 
light source 100 wa 
Mazda _ projection lamp, 

suitable housing, and the <¢ 


is a 


tension.) Curd consistency is an impor 
tant index to the digestibility of milk matic stop keeps the graduated scale at is 110-120 volts, either a. 
ind also its usefulness for other pur the specific hardness of the test sample Small variations in lin 
poses until! released, so reading can be taken the light falling on both p 
The American Curd-O-Meter was de after instrument has been removed from ultaneously, and do not di 
bility of the instrument. A 


signed for making this milk test. With it, 


jar. The housing and shaft are of dura 


and suitable rheostat 


i large number of samples can be tested lumin. Curd knife and spring balance ire pi 
iccurately in a short time: a dozen sam parts are substantially gold-plated ever, to keep the lamp 
constant for all readings. C 
© o a galvanometer and for le 


o e 


Compact Photoelectric Cell Outfit 
Western Electric Co. 
ESIGNED by Bell Telephone Lab 


oratories, a simple and compact 
photo-electric cell outfit, the “Pho 


4 
bridge are brought to bind 


the panel. 

For color comparison, the APC \ 
vanced Model Color Compa 
used in either of 
panel switch thrown to the 


r and 3/16” circular openings so two wa Wit 


that the amount of light admitted can be 
varied to meet different operating con 
ditions. The caesium photo-electric cell is 


1 s 


tomatic Equipment,” consists of two 
small units—one the light source and the of the vacuum rather than the gas-filled 
other a light-relay which contains the type, to afford freedom from the possi 


bility of injury by any illumination which 


photo-electric cell. Both are designed to 
the light unit. 


operate from commercial 50-60 cycle, 
115 volt a.c. mains. The equipment may 
be arranged to open or to close circuit 
on either the interruption or completion 
of the light 

Ihe light unit, 5% 
ind 8%” high, contains 
headlight bulb fed by a 
former, and a condensing lens to produce 
a parallel beam. The distance between the 
light unit and the light-sensitive relay 
may range up to 25 feet, but by using a 
c.p. lamp it can be increased to 35 
feet. The photo-electric cell can be actu 


given it by 


can be 


beam. 

” square at the base 
automobile 
trans 


an 
suitable 





50 





“Comparator,” a sample of the 


ited by a beam of light reflected by one 
or more mirrors. A ‘light filter may be solution in a standard glass contait ; 
used if desired to render the beam in is placed in front of the left j 
visible. This reduces the distance ap and the galvanometer adjusted t 
proximately 50 percent. by means of coarse and fine adjustm 

The light relay unit, 7” square at the knobs. The sample to be es 3 re 
base and approx. 6%” high, contains the now placed, in a similar cor ine 
photo-electric cell, an amplifying vacuum front of the oe protoce! or 

valvanometer again reads zero, th 


tube, a relay and associated apparatus. t] 
Ww —_— " - FOU the { 
Ihe cast aluminum housing has a 1 1/16 — 

window to admit light to the cell. Addi 


tional aperature plates are provided with 


transmission of light 
samples is the same. 
A more delicate comparison 
samples may be had by placing 
front of each photocell with the 
switch thrown to the “Colorimeter” si 
and adjusting the galvanometer to zer 
If the samples are interchanged, wit 
everything else remaining constant, ( 
effect of any differences is d ubled, 
precise matches may be obt 
If the colors of two 
slightly, the degree of this diffe 
be read on the slide wire by slight 
different method: its scale 
the percentage difference in 
between the samples under te 
of the lighter sample as 10 
The attainable  sensitivit) 
whereas the limit of eye ser 
visual match is generally about - 
This new instrument has » Hee 
made adaptable for the diré s 
ment of turbidities in the st 
pensions, colloids, etc., and 
and similar determinations 
dall method. 
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Precision Boring Machine 

Combined with 3-Coérdi- 

nate Measuring Machine 
R. Y. Ferner Co. 


\ their latest machine, the Société 

Genevoise d’Instruments de Physique of 

Geneva, Switzerland, have combined the 

jusual possibilities of making accurate 
asurements in 3 cobrdinates with unique 

features ina precision boring machine. The 
ear DOX provides 6 spindle speeds, from 
14) to 3000 r.p.m., making it possible to 
rill holes as small as 3/64” or as large 

in steel, while boring can be car 

ied to 1.6”. The spindle will run at 3000 
-ym. for an indefinite time without 
heating in spite of the total absence of 
Jay in the bearings. The most unusual 
feature of the machine is that the work 
table rests directly on the ways in the 


Fig. 1 


pedestal and can be moved in either 
codrdinate. The bed ways are flat, very 
wide and far apart. The underside of the 
work table also has wide flat ways which 
ire very long and lie across the other 
is. The screws for moving the table 
long and across the bed ways are heat 
treated, have a special form of thread 


cut with high precision, and are used 
for measuring, being fitted with microm 
eter heads reading by vernier to 0.00005 
and provided with compensating templets 
having curves representing the magnified 
curve of the slight errors of the screws, 
whereby the vernier indexes are auto 
matically adjusted. The makers guaran 
tee that the maximum error of distances 
between finished holes will not exceed 
0.00015”. Complete stability of the work 
table, with no overhang in any position, 
eliminates the effect of wear and neces 
sity for adjustment in the usual dove 
tailed ways of crossed tables. 

Accessories. (1) A cireular table 11.8” 
in diameter for measurements or boring 
in polar codrdinates. Its micrometer head 
reads to 5 seconds of are. 

(2) A centering dial indicator device, 
to fit in the spindle of the boring head, 
used for lining up the job or for setting 
a central hole, or other hole already 
bored, beneath the spindle, or for meas 
uring accurately the distance between 
any holes or between the edge of. the 
work and a hole. 

(3) A locating microscope and a ref 
erence square. A reticle of crossed lines 
seen in the field of view of the evepiec« 
corresponds, in its position, to the axis 
of the spindle. The reference square has 
a line on its upper surface lying in the 
plane of the inner surface of the other 
leg of the I. shaped piece, so that, in 
placing this over the edge of a job, a 
sight with the microscope on this line 
places the spindle exactly over the edge 
of the job. This method is used in meas 
uring, for example, the distance between 
the jaws of a snap gage. 

Other accessories are an automatic 
center punch device, a 3-jaw chuck for 
holding straight shanked tools, ete., ete 

For vertical measurements, and for 
measuring the depth of holes being 
bored, a vertical measuring attachment 
(Fig. 2) can be read to 0.001” by means 
of : 
used in combination with the graduated 
readings of vertical 


vernier, and a dial indicator can be 


scale for direct 
movements of the spindle or it can be 
used as a zero indicator; or, for a higher 
precision, a Jo block or similar gage can 
he placed between the graduated rod and 
the dial indicator to establish the verti 
cal distance to be measured. 

Other new features are, mounting of 
motor and gear box in the slide with the 
boring head, counterbalancing of this 
slide and of the guill and spindles sepa 
rately by the same weight, etc. 

\s a precision laving-out, drilling and 
boring machine this equipment is par 
ticularly useful in the manufacture and 
measurement of parts of scientific instru 
ments, timepieces, office machines, small 
motors or any parts up to about 10x15” 
requiring iccurate holes or outlines 


» + ° 


Bodily Temperature Indi- 
cators and Recorders 
General Electric Co. 


ONTINUOUS records of the tem 
perature of a patient, a new means 
for determining the surface tem 
perature of infected portions of the body, 
and a method for learning about the 
temperature differences of body terminal 
regions are made possible by a new in 
strument developed by the above com 
pany. The device, incorporating a_ resis 





























tance thermometer and either an electric 


indicating or recording instrument, i 
more accurate for its purposes than pre 
viously used thermocouples ind mereury 
thermometers, and it is less elabor ite, 
without sacrifice of accurac v¥, than other 
equipment for making permanent und 
continuous records of bodily 
tures 


ctnper 


If a temperature determination of the 
skin at an infected region is required, 


the physician places the resistance el 


ment against the skin and = reads the 
temperature direct on the seale of a 
portable meter connected to the usual 
110-volt house supply The resistanes 
element in this case is a flat pad, abou 


in inch square, containing a copper coil 
which is extremely sensitive to changes in 
temperature. For determining internal, 
or general body temperature the bulb i 
i small, cartridge-like unit 

The indicating meter can be read di 
rectly to a half degree F. and can be ap 
proximated to finer readings. For per 
manent records of temperature change 
it is necessary only to substitute a_ re 
cording instrument in place of the indi 
cator. Such instruments are expected to 
be of particular value in) medical re 


sc irch 


Improved Diaphragm Valves 
C. J. Tagliabue Mfg. Co. 


FTER more than a year's indu 
trial service, the TAG Friction 
Free Diaphragm Valve wa for 
mally announced at the time 


\n improved 
uper tru 
ture 1s mount 
ed on TAG 
“high-lift” \ 
port balanced valve 
iving gradual oper 
ny characteristic 


Friction 1s minimize¢ 
by reducing the «di 
uneter of the spindle 
through tive 


stuffing box. The spin 


pra Sing 


dle ji perfect wid 
ed by its upper (large 
diameter) portion 
vhich passe through 
two roller bearing 


emblies, each consist 


of four tainte 
teel roller The 
pring (single or mu 
tiple) is enclosed, 
is also the diaphragn 


1 positive indicator 1 


furnished; adju 
ment ire e€asl made 
7%", 9%” and ll 
diameter diaphragn 


ivailable 
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Stroboscopic Meter 


Standard 
Westinghouse Electric & Mfg. Co. 


AKING meter testing as simple 
as setting a time piece, a new 
portable stroboscopic meter 
standard, which can be used for testing 
any make of meter, is claimed to bring 
laboratory accuracy into field testing. 
In meter testing, the problem is to ob 
tain an accurate comparison of two 
meter disk speeds, one disk speed being 
that of a standard meter and the other 
that of the meter under test. The new 
standard, offered as an effective means 
of solving this problem, weighs only about 
15 lbs., and consists essentially of (1) a 
complete precision watthour meter for 
and (2) 
stroboscopic equipment providing advan 


conventional meter testing 
tages entirely new in meter testing. The 
case enclosing it is divided into two com 
partments, one containing the precision 
meter complete with dials and pointers, 
an incandescent lamp to serve as a light 





source, and a photo-tube, the other con 
taining a power unit and amplifier con 
nected to a neon lamp through a flexible 
cord. 

In use, the meter element is connected 
in series with the meter under test, both 
being connected to the same load. The 
incandescent lamp is lighted and the 
neon lamp placed near the disk of the 
meter being tested so that its light strikes 
the disk. Light 
lamp, interrupted by peripheral notches 


from the incandescent 


in the standard meter disk, strikes the 
photo-tube; the neon tube flashes in syn 
chronism and the disk of the meter 
under test, observed in this intermittent 
light, appears stationary if it is in per- 
fect synchronism with the standard 
meter. Thus to calibrate the meter it is 
necessary merely to adjust its speed until 
the disk appears to stand still. 

In the illustration, the top dial is that 
of the standard meter, the bottom dial 
shows the percent error. 
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Dry Type Portable Draft Gages 
The Hays Corp. 


MPLOYING the same slack leather 
diaphragm pressure-measuring units 
which have been embodied in the 
makers’ panel-board draft gages, these 
new instruments are chiefly distinguished 
by being portable. They are, however, 
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New Lovibond Tintometer 
The Tintometer, Ltd. 


EKFINING or specifying colors on 

a scientific basis has been made 

possible by various systems, one 
of which is the Lovibond. This re-de 
signed apparatus is a com 
plete colorimeter for use in 
laboratories and_ factories 
where the color of materials, 
either liquid or solid, has to 
be tested. It is compact and 
portable. The fields of vision 
are side by side. Neutral 
tint slides can be superim 
posed on the color field to 
render matching accurate. 


Ihe indicator is visible while making ob- 
servations. The instrument can be used 
to determine the color of opaque sub- 
stances as well as for transparent liquids 
or solids. 


The Lovibond Color System depends 
ipon the comparison of the color to be 
measured with permanent 
slides of known absorption. These slides 
consist of three series embodying a red 
scale, a yellow scale and a blue scale, 
graded in varying depths of color, each 
slide having its numerical absorption 
value in the Lovibond Color Scale, these 
values being expressed in decimal nota 
tion, the minimum being .01. 


glass color 


The slides were established and are 
still graded for use in diffused daylight. 
The instrument is set up about 1 ft 
from a North window which has been 





furnished also in a lug n 


Can be set up for servic 
(2) Black lacquer finished 


. kk. - . — .. Pe 


covered with Tintometer diff 


- 


lf diffused daylight 


daylight should be used, 













must be specified, and its dist 
the instrument and from the 
which the light 
sample must be stated. Sur 


By suitable selection of th 
slides, any color which lies bet 
reflection, or black 
sorption, can be accuratel) 





meee w wor 





Transparent substances, li 
are matched by 
sample to be tested being | 
cell holder, and then the knol 
from left to right 
appear of equal color. The 


off the indicators. 

Opaque substances are mat 
flected light, the sample t 
being placed so that the lig 
is visible in the 
a tray of standard white por 


visible in the right hand 
procedure for matching is t! 
as for transparent 
The angle at which the lig 
the sample and the angle 
reflected light enters the instr 
be carefully standardized. 








( ( 

y 

i , 

| 

i! 

dy re 

i} W, 

ve dj 

} 

ny } 

ra lions 

ate 7) R 

D1 l for ¢ 

e-Tree ser 
settir 4 
econ 
require |¢ 
The «tar 


iffusing tiss 


not avai 
approa 

but for « 

urce of fj 


ict 
dist ince fr 


it falls or 
light must 


1e ‘Tintomet 


F } 
recorded 








INSTRUMENTS 
ABSTRACTS 


instruments and devices for measurement, inspection and control 











INSTRUMENTS ABSTRACTS, incorporated in INSTRUMENTS, is the most 
ron ew on the subjects of measurement and control. Abstractors cover over 


mplete rev ; 
my and foreign publications. 


jomestl 
n rect 
ation and after being rewritten to conform to our style they are classified 
entimes an abstract can fit under two or even more sections. In that case w 
will be most interested in the article, and include it under that field of 
reader interest It is our aim to sO arrange the abstracts that a person interested 
for example, in viscosity, will keep in touch with all the important articles in his 
field if he reads only section 2.10 For instance, an article on ‘‘Vacuum Tubs 
Means of Measuring Viscosity’’ appears under 2.10—under ‘‘Measurement and Con 
ten] of Physical Properties—viscosity although it would alJso fit under section 
54 "Electronic Devices and their Applications.’’ 

CLASSIFICATIONS 

(By Fields of Reader Interest) 
MEASUREMENT TECHNOLOGY (i) 


includes all matters concerning the art and science of measureme 








decide who 








This section 
as follows 
measurement Theory (1.1) ; a 

Under this heading will be included: definitions, precision of measurements, sys 
3 of units, end dimensional analysis 


Measurement Practice (1.2) 

Covers Calibration and Standardization 
Calculation (1.3) : 

This does not include computation for instrument design, but covers calculation 
mode of measurement. 

MEASUREMENT and CONTROL (2) 

This section is devoted to those general measurement practices and control] ) 
cations that are not confined to any one industry or branch of engineering. Thu 
temperature measurement and control, being of as much importance in chemical as 
in metallurgical processes, is a general field of interest to all industries and all 
branches of engineering. 

Length, Angle, and Area, Including Surveying (2.01) 

Time, Speed, and Acceleration (2.02) 

Weight, Density, and Specific Gravity (2.03) 

Pressure and Vacuum (2.04) 

Flow and Volume (2.05) 

Temperature (2.06) 

Heat and Combustion (2.07) 

Humidity and Moisture (2.08) 

Power, Work, and Output (2.09) 

Physical Properties, (Viscosity, hardness, elasticity, plasticity, surface tension, et 


asa 





(2.10) 

Liquid Level (2.11) 

TESTING and INSPECTION (3) 

Physical Testing and Inspection (including strength tests, bending, magnetic analy 
sis, X-ray inspection, and other engineering test or inspection methods (3.1) 
Production Testing and Inspection (This includes methods of testing and inspection 
for setting up production standards, grading, gaging, maintaining quality, et 

(3.2) 

Maintenance Testing and Inspection (Included here are matters concerning standard 
and methods Jor controlling performance or service of equipment. Example—The 
problem of controlling long phone lines to give quality sound transmission would 
be included here.) ) 

ELECTRICITY and MAGNETISM (4) 

Electrical Properties, Tests, Measurements, and Measuring Instruments (4.1) 

Electrical Measuring Devices and Applications (4.2) 

Magnetic Measurements (4.3) 

Magnetic Properties, Materials, and their Applications (4.4) 


ELECTRONICS and RADIO (5) 
Radio Measurements (5.1) 
Applications of Radio to Measurement and Control (5.2) 
Photo-electric Measurements, Devices and Applications (including television) (5.3) 
Electronic Measurements, Tubes, Devices, and their Applications (Under this head 
ng are included thermionic tubes, grid-glow tubes, thyratrons, neon discharge 
Ss, cathode-ray tubes, etc 5.4 
ACOUSTICS and VIBRATIONS (6) 
Sound, Vibration, Phenomena and Measurements (6.1) 
Sound and Vibration Devices or Applications (6.2) 
LIGHT, OPTICS, and RAYS (7) 

Light—General Measurements and Optical Applications (7.1) 

Color Analysis, Color Matching (7.2) 
Photometry (7.3) 
Polarimetry (7.4) 
Spectrometry (7.5) 
Photography (7.6) 
Microscopy (7.7) 
Electromagnetic Rays (This heading covers all electromagnetic rays other tha 
visible light: infra-red, heat rays, ultra-violet, X-rays, alpha, beta, gamma 
hode, and cosmic rays.) (7.8) 

CHEMISTRY (8) 

nder this heading are chemical measurements, analysis, and their contr 


leations 











: ASTRONOMY, NAVIGATION, AVIATION (9) 
luded in this section are, beside usual matters concerning astr¢ 
and aviation, special matter on direction-control such as rang 
i finding, radio beacons, et< 


GEODESY, GEOLOGY (10) 


r ny naviga 
finding, diree 








This section covers seismology, geophysical prospecting methods, et 
wna INSTRUMENT DESIGN and CONSTRUCTION (I!) 
fatters concerning new instruments, their design, operation and manufacture, are 


uded under this heading. 
GENERAL and MISCELLANEOUS (12) 

nts section includes: First; general items of interest to all in the field of 
measurement and control. Example—‘‘Possibilities of Vacuum Tubes for Application 
be Measurement and Control’’ is an article of universal interest in the fields of 
measurement and control. Second; miscellaneous items of general interest becaus¢ 
not ineludable under any of the above classifications. Finally, items of general 
merest to all fields of measurement and control, such as historical material 
lographical, ete, 
General (of interest to all in measurement or control fields) (12.!) 
rons (12.2 

‘storieal and Biographical (12.3) 
Bibliographical (12.4) 
Economie (12.5) 


CONTROL FUNCTIONING EQUIPMENT (13) 

_, uiterature on the equipment used by operators or automatic controllers to perform 
= he rol functions is covered under this heading. For example, the drum con 
coral and associated switches, rheostats, relays, and motor starters by which an 
wae the motion of a crane are all pieces of ‘‘control functioning 
L] i —_ 
paren Control Functioning Equipment (13.1) 
fade Control Functioning Equipment (13.2) 

“des drum controllers, relays, solenoids, etc 





pt of the abstracts they are checked against permanent files to avoid 


MEASUREMENT TECHNOLOGY (1) 


Measurement Practice (1.2) 


On the Decimal Equation in Reading Scales. IL. Effects of 
Line Width and Interval Size on the Decimal Equation with 
Symmetric Scales, (Uber die Dezimalgieichung beim Ablesen 
von Skalen. Il. Elintlusse vo Strichdicke und Intervall 
xrésse der Skalen auf die Dezimalgleichung bei symmetri- 
schen Skalen.) H. BAcksri 

















March 132, pas 

Method developed in first report (ser 

rumentenkunde, Vol. 50, 1930, page 68-571) on tl nve 
tigation of the decimal equation has been extended t« 
determine effects of line width nd it \ on th wecmn 
equation with ymmetrical cale , problen i 
With under the following head (1) t of ne Width 
the scale on mean error n decimal ¢ mation; (2) LEffeet 
of lin Width on the ubjective ubdiy on of the nterval 
(3) Remarks on the procedure in decimal ¢ mation: (4) 1 
terval and relative accuracy of estimation; (5) Interva i 
ubsolute accuracy of estimation; (6) Critical review 
erature on relation between accuracy of estimation 1 
interval GN (1 ) 


On the Decir 
Dezimalgleichung beim Ablesen von Skalen.) HH. ba 





1al Equation in Reading Scales. (Uber die 
} 


M 


Zeitschrift fir Instrumentenkunde, ol », June 1932, page 274 
Concludes previous report of author ( t hrift iy instru 
mentenkunde, March If pages 23.) Results (1) 





Average error of a series of decimal estimation change 

| line vidth. A ne width of .1 cule div ‘ 
seems best. Error of estimation rapidly increases with 
coarser lines. (2) Relat 


\ nh Crile I 


Ive error of estimation (in cals i 
visions) depends on the size of the division The « 
isymptotically approaches it minimum for very la e divi 
sions. Even at divisions of 1.5 mm. the error dor not dev 
it mueh from this minimum. For mallet 1i\ n the 
error rapidly increases with decreasing ze of division 


Therefore, in reading scales with small divisions magnifying 
glasses should be used to increase the size of the division to 
at least 1.5 mm. (3) Absolute error of estimation (in mm.) 





decreases with increasing subdivisions of the scale or 
measurements of highest iccuracy the cals hould b 
finely ubdivided Absolute size f error ( estir r 
changes linearly with the size of the division. (4) There ex 

ts a lower limit for the error of estimati With ou 
of persons erro! of estimation of 0.011 and 0.008 mm \ 
found, which is in agreement with value of 0.01 mn found 
in the literature (5) The linea equation. fe elation b 
tween accuracy of estimation and me Of div ) ee! 
superior to other relation Selected bib iphy 


Calculation (1.3) 


The Caleulation of Areas from Coérdinates with the Com- 
puting Machine. (Zur Flachenberechnung aus Koordinaten 





mit Hilfe der Rechenmaschine.) bE. Ruri Zeitschra iv 
messungswesen, Vol. 61, April 15, 1932, 4 

Describes method by which evaluation f t in 

urvev can be effected with a computing rise 
automatically: result obtained without ntermedia i 1 
lation ind it does not matter whether the en} iu! 


i 
even vr odd number of corner? Ila ¢{ ) 
The Brunsviga Caleulating Machine “Doppel Nova" (Die 








sviga Rechenr chine “Doppel Nova.”’) PP. Wrre 
Zeitschrift fuer Instru ntenkund Vol 1, Ne ae ‘ 
Represent combinat ! { tw i ulatiz " 
Apart from elementar rdditior nd subt n ow 
new ileulatin machit fitted f tl mu ul 
tiplication of two product KE ( ) 


Pattern-Boards in Practical Arithmetic. (Rechenschab 
lonen im praktischen Zahlenrechnen,.) |’. | rift 
sf 








t Instrumentenkunde Vo 1, Oct | 

Author describe mie hand 
number of figure Cl ad \ n j , 
work n the field ot mathen t ind pre ! ! en 
fat 1 n ca ! 1 n 1 thi 


The Soiution of a System of Linear Equations with the 
Aid of the Caleulating Machine “Hlama Automat.” (Die 
Aufli x eines Systems Linearer Gleicl “nm mit Hilfe 
















der Rechenmaschine “Hamann-Automat. P. W r 
Zeitschrift 7 r instrumentenkund Vi . t f 
Ni W ipplic it n { ile 1 ite ‘Han ! NM \ il MW il bu 
by the Deutsche Telefonwerke & Kab ndust ; we 
KF ( ) 


Can the Bursting Pressure of any Testing Aren be Ap- 
proximately Calculated if the Bursting Pressure of Another 
Testing Area is Known? (Lassen sich bei Kenntnis des Berst 
eine Priiffliiehe die Berstdrucke fiir andere 
durch Re nung annihrend bestimmen?) G 














' ] y.] kant, Ve ) A 
pages 2 
Yes, 1.6 by the followir mula ‘ , 
t ie pressul rea. The formula } eve 
not applicable to papers with a low bursting esistances 
say 0.6 Kg./cem at 10 cm.2 testing area due to the en 
experimental errors EF (1.3) 


The Determination of the Starting Voltage of Spherical 
Spark Gaps. (Zur Besti sung der Anfangspannung von 





Kugelfunkenstrecken.) A. \M. Zai KY. Elektrotechnik wus 
hinenbau, Vol 0, March 6, 1932, 1 149 l 
A formula is developed for the tarting Itage of | 
gap which modifi the formula of Peek » that 
tion of the breakdown fleld strength with the ep f 
the sphere is taken care of Calculation nd t t 
fairly close reement; a nomograph is developed for cor 





venience, Ha (1.3) 
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Length, Angle, and Area, Including Surveying (2.01) 


Repetition-Theodolite with Reading through Fennel Fine- 
Measuring Microscopes, (Repetitionstheodolite mit Ablesung 
durch Fennel- Feinmessmikroskope.) A. Frinnev. Zeitschrift fu 


Vermessungswesen, Vo 61, April 1, 1932, pages 209-214 





A new microscope has a plane-parallel glass plate n 
erted between the objective lens and the plane of the 
mage; by tilting the glass plate the image of the circulal 
divis shifted against a fixed mark in the field of 
\ n magnitude of the tilting can be read on an 
1uxil vision and gives a much greater accuracy than 
is po with the usual estimation; it acts like a vernie! 
The arrangement described and illustrated; 14 references 


ire cited Ha (2.01) 

The Use of the Protractor for the Determination of the 
Angle of Inclination of Expanded Tapes. (Die Verwendung 
des Gradbogens zur Bestimmung der Neigiingswinkel ges- 
iter Schniire.) Fr. Perz. Berg-und Huttenmdnnisches Jahrbuch 











' 
Vol. 80, March 15, 1932, pages 23-3 

The accuracy which can be obtained by the use of the 
protractor is treated analytically. A connection is shown be 
tween the propertic of the tape or rope used and the 


accuracy of the measurement. The catenary is not realized 


in practice as the elasticity and changing weight alter this 
urve These conditions are treated theoretically and cor- 
rections developed for the physical properties of the tape 
This leads to the determination of the proper place of sus- 
pension of the protractor on the tape Ha (2.01) 

New Methods of Fibre Measurement. (Neue Wege der Fas- 
ermessung.) Hl. Meyer lelliand Textilberichte, Vol. 12, Nov. 1931, 


683-686; Dec 1931, pages 43 





pag ig y y 
The standardization tendencies at the International Wool 
Conference, Liége, 1930, are anticipated and the recent sug 
estion of Fraser-Roberts (determination of fineness of 
wool), Barker & King (combined micro-weighing and pro- 
jection method), New & Alty (weighing method determining 
the weight of the elementary fibre), Krauter (weighing 
method) are given and attention is called to the “Fibr« 
Meter of the NWK" (Nordwolle Konzern) covered by the 
German patent 510,298. The instrument is designed for the 





measurement of the iverage fibre fineness as well as for 
the fibre length by optical (microscope) and weighing (tor- 
sion balance) devices. The features of the instruments are 


detailed, the performance of the different measurements and 
6 formulae for the evaluation of the data are discussed at 
length. Limit of error amounts to only + 2%. 4 figs 

EF (2.01) 

Fine Measuring Method for Radius of Curvature of Edges, 
Wires, ete. (Feinmessverfahren fur Krummungshalbmesser 
von Schneiden Drahten u. dgl.) Zeitschrift Vere Deutscher In 
enieure, Vol. 76, Feb. 6, 1932, page 134. 

by placing a little test piece on the edge to be tested and 
slowly turning the latter, the change of equilibrium in the 
two positions can be used for the determination of the 
radius of curvature. Ha (2.01) 

Precision Measurement of Small Cylindrical Pieces. (Prii- 
zisionsmessung kleiner zylindrischer Stiicke.) Schweizerisch 
Technische Zeitschrift, Vol. 29, April 7, 1932, pages 220-221. 

Describes apparatus, built by Micromécanique 8S.A., Neu 
enburg, Switzerland, which reads accurately 0.001 mm. 

GN (2.01) 

Application of Invar Wire for Surveying Problems in 
‘inland. (Grundlinienmessung mit Invardraehten in Finn- 
d.) P. WerkmMeitster. Zeitschrift fuer Instrumentenkunde, Vol. 51, 
il 1931, pages 213-214. 
teviews recent publications of the Finnish Geodetic In- 
stitute EF €2.01) 

A New Self-Reducing Theodolite. (Ein neuer selbstredu- 
sierender Theodolit der Firma Georg Butenschoen in Bahren- 
feld bei Hamburg.) P. ScuuicntTinG. Zeitschrift fuer Instrumenten- 
kunde, Vol 1, Nov. 1931, pages 579-582. 

Different principles embodied in the commercial self-re- 
ducing theodolites. Inadequacies inherent in instruments 
based on Hammer's design and salient features of the Bu- 
tenschoen instrument aiming to overcome these deficiencies 

EF (2.01) 

An Improved Balloon Theodolite. (Ein verbesserter Ballon- 
Theodolit.) Korcier. Zeitschrift fuer Instrumentenkunde, Vol. 51, 
Jan. 1931, pages 37-38 

Refers to an instrument brought out by the E. Sprenger 
Co., and discusses a new crossed-thread illumination (Osram 
Lamp of 4 volts, 4 watt) for balloons ascending during the 
night time to altitudes of more than 10,000 m. (max. reached 
as yet 12,700 m.) bl (2.01) 

Polar Cotrdinatograph of the Haag-Streit Company, Bern. 
(Polarkoordinatorgraph der Firma Haag-Streit, Bern.) I 
WeRKMEISTER. Zeitschrift fuer Instrumentenkunde, Vol. 51, Sept. 1931, 
pages 494-495 

Detailed description of new instrument EF (2.01) 

A New Piston-Ring Tape Measure. (Ein neues Kolbenring 
Bandmass.) ©. Scuwenk. Deutsche Motorzeitschrift, ol. 8, Aug 
1931, page 304, 

The inadequate measurement of piston ring diameters 
with the caliper is pointed out. The “Circometer,” mainly 
consisting of a flexible steel tape, is so calibrated as to 
make direct readings of the diameter in mm. and in. on a 
vernier, and can be used for any kind of cylindrical bodies 

EF (2.01) 

Contributions to the Methods of Fibre Measurement. (Bei- 
trag zur Methode der Faservessung.) B. Scuutze. Zellstof & 
Papier, Vol. 11, Jan. 1931, pages 24-26. Der Papier-Fabrikant, Vol. 29, 
lan 4, 1931, pages 4 

Describes method for direct determination of fibre dimen- 
sions by measuring out a screen projection, and gives in- 
structions in regard to sampling EF (2.01) 

Wall Thickness Determination on Hollow Shafts by Opti- 
eal Means with the Object of Detecting Shifting of Center. 
(Wandstaerkenbestimmu von Hohltwellen auf optischem 
Were Bohrungsverlagerungen.) [lerft 



























re 12, Oct. 1, 1931, page 346 
Optic checking accurate centering of long 
hollow shafts aft installation. Wall thickness differences 
f 0.005 mm. aled. 4 figs EF (2.01) 
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Time, Speed, and Acceleration (2.02 

The Application of Radio to Time Measury 

Radiotechnik im Dienste der Zeitmessung.) J 
hrift fuer Fernmeldetechnik, Werkund Geraet 


30, 1930 »s 58-6 





The subject is treated under the foll 
Historical development of time signals; the 
signal and the technique of its release for br 
reception of the “Onogo” time signal; coin 
short waves for the avoidance of electrica 
most precise time recording and measure: 
regulation and adjustment of clocks 

A Frequency Clock. (Eine Frequenzuhr.) 
Zeitschrift fiir Technische Physik, Vol. 13, No. 4, 1 

A small motor generator produces oscillat 
by loudspeakers. Combination sounds are ds 
ire indicated on the scale of the instrument 
measurement is explained 

Progress in Time Measuring Technique. (Forschrifte 
Zeitmesstechnik.) E. Treresius. Allgemeine Verm 


Vol. 44, Mar 23, 1932, pages 177-179 
While the standard meter and standard 
practically absolute measures, such standard 
yet for the time-intervals based on the solar 
day are by no means absolutely uniform. Th 
their causes are explained and a few construc 
described which are intended to give an abs 
time; the “Synchronome” of Shortt in Green 
ance pendulum of Schuler in Goettingen ar 
clock of Marrison show changes of only 1/10 
second per day. The last named operates wit! 
using an oscillating crystal whose piezo-elect 
used for driving the clockwork 
Time Stamps and Time Stamp Installation. (Zeitstempe| 
und Zeitstempelaniagen.) Beuno Martin. Ziemeu 
12, March 1932, pages 107-112. 
Describes the individual time stamp and 
for operation of a number of stamps from a 
clock 
A Precision Clock with an Accuracy of 1/500 of a Secon 
(Eine Uhr, die bis . 1/500 Sekunde genau geht. Wie Sehy 
ersche Praezisionsuhr und die Vorhersage von Erdbegey 
| J. Bran Unschau, Vol , Jan. 24, 1931, pag 
The Schuler precision clock which takes 
fluctuating length of a day is fully described 





der 











Investigation of the Various International Time Signals 
(Eine Untersuchung der Verschiedenen = internationale 
Zeitzeichen.) P. Lejay. Zeitschrift fuer Instrument 
July 1931, page 380. 

Briefly reports investigation of time signal 
Annapolis, Eiffel Tower, Greenwich, Naue: i s 
Signals were recorded by a photographic ch 
the errors and irregularities of the various 
determined. 

A Non-Sparking Synchronizer for Acceleration and Re- 
tardation (Ein funkenfreier Synchronisierapparat fuer Nach 
und Voreilen.) H. Bock. Zeitschrift fuer Instrum: 

51, April 1931, pages 197-204. 

Describes means for accelerating or retarding 
lum of a clock electromagnetically operated. L 
absolute absence of sparks at the contacts \r 
synchronizing effect, the magnitude of the 
mitted by the electromagnetic coupling and 
the synchronizing currents. 

On a New Method of Measuring Explosion Velocity. (Hine 
neue Art der Messung der Detonationsgeschwindigkeit.) 
FRIEDRICH. Zeitschrift fuer das gesamte Schiess & , j 
Vol. 26, July 1931, pages 221-222. 

Critically discusses deficiencies of followins 
testing methods: (1) spark time measurement 
Siemens, (2) Le Boulange chronograph, (3) cond 
measurement, (4) optical time meter, (5) indirect d 
tion according to Dautriche. Describes author’ 
measurement: Two fuses, a short one and anoth 
longer, are connected with a percussion cap; f 
placed into tapered tholes in a steel block n¢ 
drum rotates rapidly. After the explosion, tw 
found on the drum, their distance apart being 
explosion speed. BF (2.02 

The Necessity for a Standard Time Measure and the Pres- 
ent Status of My Endeavors to Establish a Time Normal 
(Die Notwendigkeit eines Normalmasses der Zeit und meine 
bisherigen Erfolge beim Schaffen einer Zeitnormatle.) 
ScuuLer, Zeitschrift fiir technische Physik, Vol. 4, D 
678-684. 

The necessity for a normal measure of time 
curacy of better than 10-6 is pointed out and th¢ 
vith compensating pendulum developed in the 
of Goettingen is described. See also “The Im 
Standard of Time,” Instruments, Vol. 5, June 1932 











rut 

Testing of Conical Internal Threads. (Die Priifung kon 
scher engewinde.) A. Werner, G. BocHMANN & 
Zeitschrift fiir Instrumentenkunde, Vol. 52, Jan. 193 

According to specifications of American Pet 
tute, methods have been devised by Physikaliscl 
Reichsanstalt for determining thread profi 
conicity of tube threads from about 1” to 24’ 
ire described; results of practical tests are 






Distance Measurement with a Horizontally Acting Tan- 
gent Screw. (Beitrag zur Streckenmessung mit einer hori- 
zontal wirkenden Tangensschraube.) P. \WeEerKk™ 









fiir Instrumentenkunde, Vol. 52, April 1932, 8 
In a former report of author (| hy 
sungswesen, Vol. 60, 1922, pages 320-33: -o3! 
ussed experiences with the Zeiss tl | 
measurement, the application of Zé 
tangent screw to the measurement of large da 
stressed. Present paper presents results of fu 


gations, shows that the tangent screw can & 
to the measurement of short distances, discu 
obtained in measuring with tangent screws 





02) Weight, Density, and Specific Gravity (2.03) 


e Conversion of the Mohr-Westphal Balance to Other 
remperature and Density Units. (Die Umstellung 
Westphalschen Waage auf andere Normaltempera- 
Dichteeinheiten.) W. Brock. Die Chemische Fabrik, 
16, 1931, pages 374-376; Vol. 4, Sept. 23, 1930, page 383 
N wder to use the standardized density unit, i.e., water 
c during determinations of specific gravities with the 
, f a i» Westphal Balance and in order directly to obtain data 
; uferring to 15° to 20°C. respectively, one can either slightly 
re se weight of the beam riders or the volume of the 
The ,uthor explains the simple conversions necessary 
y presents the numerical constants for making them. It 
surthermore pointed out that in no event can the reading 
*+he Mohr-Westphal Balance be taken without taking into 
on count correction. The conversion of the density unit 
¢ 15°C. to the density unit at 4°C. can be achieved without 
wonstruction of the balance itself but solely with the aid 
, correction table. EF (2.03) 
The Accuracy of Measurements with the Torsion-Balance. 
(Ueber die Genauigkeit der Messung mit der Drehwage.) 
ScHUMANN. Zeitschrift fuer Instrumentenkunde, Vol. 51, Aug. 1931, 
a " 6-430. 
day % tical discussion. EF (2.03) 
- F The Belani Load Indicator. (Der Belani-Belastungsanzeig- 
er.) Vontanistische Rundschau, Vol. 25, April 1, 1932, pages 5-6. 
, simple instrument is described which indicates exces 
sive loads carried by the springs of box cars, automobiles 
nd other vehicles. GN (2.03) 


nts, 


| (Die rh 
standard 
ger Mohr- 
turen und 
4, Sept 


Forschrifte der 








Weight Meter for Liquid Crude Oil Products. (Gewichts- 
messer fuer fluessige Erdoelprodukte.) SARUCHANOFF. Pet 
m,. Vol. 24, June 10, 1931, pages 3-5. 
. (Zeitste The instrument, for which a patent is applied, mainly 
oi eitstempe! presents a manometer in which the pressure prevailing 
1t the bottom of the oil storage tank is checked against 
he he pressure of a small container filled with compressed ai! 
manometer reading is multiplied by the cross-section 
ea of the tank and some instrument coefficients. The re- 
W of a Second sult gives the total weight of the content of eee 
Chit. Wie ss 4 nk , é 6.Vu 
oa Rndhe nal. Temperature antl Specific Gravity Determinations of 
oe Liquids. (Bestimmung von Temperatur und = spezifischen 


a The 


t Gewichts von Fluessigkeiten.) M. Morrier. Petroleum, Vol. 24, 
d. ily 8, 1931, pages 10-13. 

1s Discusses instruments distributed by the Ed. Sprenger Co 
sen aipe EF (2.03) 


nternationaley 
ate : 


Pressure and Vacuum (2.04) 


Special Mechanical Indicators. (Mechanische Spezial-Indi- 
katoren.) H. D. Brascu. Archiv fiir Technisches Messen, Vol. 1, 
And = Saig March 30, 1932, section J 137-2, pages T24-25. 

A The indication of extremely rapid changes of pressures 

Stati xplosion motors, firearms) require extremely small masses 
(2.02 order to record the transients without distortion. Three 
ation and Re. types of indicators are used for this purpose: Micro indica- 
rat fuer Nach- = tors, the diagrams of which have to be magnified: optical 
ndicators, Which have no inertia, but are mostly restricted 

, laboratory use; and point-by-point indicators, which re 


ng t | rd only a momentary state of conditions which run over 
i the whole cycle to be indicated. These methods and instru- 
Analyz ments for them are described. Ha (2.04) 


Manometer for Measuring Low Pressures of Readily Con- 
densible Gases. (Uber ein Manometer zur Messung niedriger 


BF (2.02 Drucke leichtkondensierbarer Gase.) T. G. Pearson. Zeitschrift 
elocity. (Eine fuer physikalische Chemie, Section A, Vol. 156, Sept. 1931, pages 86-88. 
indigkeit.) A manometer is described which measures the pressure 
y prengstoff f easily condensing gases to an accuracy of 0.005 mm. 


EF (2.04) 
1g custor Flow and Volume (2.05) 


yndenser t | Flow Measurement and Control, M. F. Bénar. Instruments, 
mat dater Vol. 5, July 1932, pages 173-178. 
’s new d : This instalment begins the treatment of measuring ele- 
ther 8 m f ments of head meters. Discusses classifications on which 
free ends » engineering societies and meter manufacturers do not agree 
lear which ind proposes new classification on basis of whether or not 
ro mark 1 measuring element (‘“scientific’ or “commercial’) can be 
1 Measure s considered “primary” in the sense that it can be calibrated 
EF (2.02 vithout reference to a Standard instrument. Description of 


mmercially available indicators is begun. 10 figs. (2.05) 
_Nomograms for the Measurement of Gas and Vapor Quan- 
tities, (Nomogramme zur Mengenmessung von Gasen und 






nd the Pres- 
ime Normal. 
eit und meine 


ormate.) Dampfen.) H. Ricuter. Zeitschrift Verein Deutscher Ingenicure, Vol. 
ec, 6, March 26, 1932, pages 320-322. 

Based on the equation for the flow of gases, G, in kg JU; 
e novel “=15950ay Fo VY y1 (P1 — Po), a monogram is developed 


Oo Which fives directly and with correction factor the result 
lor air, saturated steam, hot steam, and other gases. A few 
nage A examples illustrate the procedure. 6 references. Ha (2.05) 
EF (2.0: New Condensing Devices for Steam Gages. (Neue Konden- 
riifung koni- sationsgefaesse fuer Dampfmesser.) M. Scuack & H. LoumMann 
k R. I ¢ Warme, Vol. 53, Dec. 13, 1930, pages 950-952. 
_ Steam flow measurements with the Venturi meter, Bunsen 
mt h lling measuring flange, etc., are accompanied by a par 
condensation which affects the measurement. The writ- 
*rs explain at length and demonstrate in 7 illustrations the 


‘test designs of condensing devices which overcome the 
n ‘iMeulties associated with the steam condensation 


; BEF (2.05) 
Pin. Bayer-Siemens Float-meter for Steam Measurements. 
der Bayer-Siemens Schwimmesser als Dampfmesser.) JArKeL. 
¢ Wérme, Vol. 54, Feb. 28, 1931, pages 171-172. F 
_The combined efforts of the I. G. Farbenindustrie and the 
“lemens & Halske A.G. led to the development of a new 
} at meter, the various features of which are detailed and 
‘Wn in 5 illustrations. EF (2.05) 
P The Application of Oil Filming to a Wet Capacity Meter. 
PRESTON, Gas Journal, Vol. 197, Feb. 3, 1932, pages 259-261. 
_Abridgment of a paper presented before the Australian 
748 Institute. Discussion of wet meters in general, their 
‘nstruction, registration and oil filming, also of accuracy 
‘ dry meter, MAB (2.05) 
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Bulletin No. 7000 describes Hellige Direct 
Reading pH Potentiometers and Electrodes. 
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179 EAST 87+, STREET, NEW YORK_N.Y. 











INSTRUMENTS OF 
PRECISION 


We manufacture a complete 
line of Optical and Precision 
Instruments for experimental 
and control laboratories and 
shops. A few of our major 
products are: 


REAUVING MICROSCOPES 
MICROMETER MICROSCOPES 
WORKSHOP MICROSCOPES 
MICROMETER EYEPIECES 
MICROMETER SLIDES 
SPHEROMETERS 

READING TELESCOPES 
CATHETOMETERS (see ill.) 


STANDARD METER BARS AND 
SCALES 


COMPARATORS 
DIVIDING MACHINES 





Write for Catalog M-130, 
listing these and other in- 
struments. 





M-900—M-901 
CATHETOMETERS 


The GAERTNER SCIENTIFIC CORP. 


1201 Wrightwood Avenue Chicago, U.S.A. 
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INSTRUMENTS INDEX 


Of instruments and devices for measurement, inspection 





or control 
lf you are unable to find what you require in this section of 
INST JMEI write Information Section, Instruments Pub ng 
t. mpany. Give mp ete inf rmation « { requ rements. 
ACOUSTIMETERS CLINOMETER Pyrometer 


Burgess Labs., Inc., C. F 
General Electric Co 
General Radio C 
ADJUSTABLE ORIFICE 
Bailey Meter Co 
AIR FLOW INDICATORS 
Bailey Meter Co 
Brown Instrument Co 
Defender Autom’c Reg. Co 
Foxboro Co. 
Morey & Jones, Ltd. 
Taylor Instrument Cos. 
AIR METERS 
Bailey Meter Co. 
Bristol Co 
Brown Instrument Co. 
Defender Autom’c Reg. Co. 
Foxboro Co. 
Taylor Instrument Cos. 
ALTIMETERS 
General Electric Co 
Taylor Instrument Cos 
ALTITUDE BAROMETER 
Taylor instrument Cos. 
AMMETE RS—indicating 
General Electric Co. 
General Radio Co, 
Rawson Elec. Inst. Co. 
Weston Elec. Inst., Corp. 
Recording 
Bristol Company 
Brown Instrument Co. 
Esterline-Angus Co. 
Genera! Electric Co. 
ANEMOMETERS 
Bristol Company 
Esterline-Angus Co 
Taylor Instrument Cos. 
ASPHALT TESTING 
APPARATUS 
Taylor Instrument Cos. 
ASTRONOMICAL 
INSTRUMENTS 
Gaertner Scientific Corp. 
aviaaeeces NET. 
WORKS 


Gene aa Radio Company 
Rubicon Company 
Ward Leonard Elec. Co. 
AUDIO-FREQUENCY 
OSCILLATORS 
General Radio Company 
BALANCING MACHINES 
General Electric Co 
Baldwin-Southwark © ‘orp. 
BAROMETERS—Aneroid, 
Mercurial, Recording 
Bristol © ompany 
Defender Autom’c Reg. Co. 
Gaertner Scientific C oD 
Taylor Instrument ( 
BATTERY CHARGING 
RHEOSTATS 
Rubicon Company 
Ward Leonard Elec. Co 
BATTERY TESTERS 
Weston Elec. Inst., C orp 
BEARING WeSTERS 
Burgess Labs., Inc., C. F 
BOARDS: INSTRUMENT 
Bailey Meter Co 
Bristol C 
Brown Enstrement Co 
Foxboro ¢ 
BOILER METER 
Bailey Meter Co 
BRAKE TESTING 
METERS 
Rawson Elec. Inst. Co 
BRIDGES. ELECTRICAL 
Capacity, Inductance, Kelvin 
Resistance, Temperature, 
Wheatstone, Percent 
Eppley Laboratory, Inc 
General Electric Co 
General Radio Co 
Rubicon Company 


Reactance 
Rubicon Comnany 
CABLE TESTERS 
Rawson Elec. Inst. Co 
Ruhicon ¢ ompany 
CALORIMETERS 


Peroxide, Oxygen Bomb 
Gaertner Scientific Co 
CAPACITANCE METERS 
General Electric Co 

General Radio Co 
Rubicon Company 
Weston Fleer Inst. Corp. 
CARBON DIOXIDE 
METERS 
Brown Instrument Co. 
Foxboro Co 
CATHETOMETERS 
R. Y. Ferner Co 
Gaertner Scientific Corp. 
CHLORINE GAS FLOW 
INDICATORS 
Morey & Jones. Ltd 
CHRONOGRAPHS AND 
CHRONOMETERS 
Esterline-Angus Co. 
R. Y. Ferner Co. 
Gaertner Scientific Corp 
General Electric Co. 
General Radio Co 
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Baldwin-Southwark Corp 
CLOCKS—Gage Board 
Brown Instrument Co, 
Bristol Company 
Defender Autom’c Reg. Co 
Esterline-Angus Co. 
Foxboro Co 
COILS 
Resistance, Inductance, 
Special 
General Electric Co 
General Radio Co. 
Rubicon Company 
Ward Leonard Elec. Co. 


COIL TESTING EQUIP. 
MENTS 


General Electric Co 
Rubicon Company 
COLORIMETERS 
Bausch & Lomb Optical Co 
General Electric Co 
Hellige, Inc 
COMBUSTION CONTROL 
EQUIPMENT 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
Defender Autom’c Reg. Co 
Morey & Jones, Ltd. 
COMMUNICATION 
MEASURING 
INSTRUMENTS 
Esterline-Angus Co 
General Radio Company 
Rawson Elec. Inst. Co. 


COMPARATORS 
Bausch & Lomb Optical Co. 
R. Y. Ferner Co 
Gaertner Scientific Corp. 
Jeneral Electric Co. 
COMPASS 
Taylor Instrument Cos. 
CONDENSE RS—Electrical 
General Electric Co. 
General Radio Co. 
Rubicon Company 
CONDUCTIVITY METERS 
Indicating, Recording, 
Controlling 
Esterline-Angus Co. 
Rawson Elec. Inst. 
Rubicon Company 
CONTOUR — 
PROJEC 
Bausch & “a Co 
CONTROLS, AUTOMATIC 
Combustion 
Bailey Meter Co 
Defender Autom’c Reg. Co. 
Morey & Jones, Ltd. 
Condensation 
Bristol Company 
Taylor Instrument Cos. 
Damper 
Bristol Company 
Brown Instrument Co 
Defender Autom’c Reg. Co 
Foxboro Co 
Morey & Jones, Ltd. 
Taylor Instrument Cos 
Demand Pressure 
Bailey Meter Co 
Foxboro Co 
Feed Water 
tailey Meter Co. 
tristol Co 
Brown Instrument Co 
Foxboro Co 
Filter Rate 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Flow 
Bailey Meter Co 
Brown Instrument Co 
Foxboro Co 
Gravity 
talley Meter Co. 
Mumidity 
Bristol Company 
Brown Instrument Co. 
Foxboro Co 
Taylor Instrument Cos 
Humidity & Temperature 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Taylor Instrument Cos. 
Liquid Level 
Bailey Meter Co 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Materials Testing, 
Strain-Time 
Baldwin-Southwark Corp. 
Materials Testing, 
Stress- Time 
Baldwin-Southwark Corp. 
Materials Testing, Load 
Maintenance 
Baldwin-Southwark Corp. 
Pressure & Vaeuum 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Taylor Instrument Cos. 


Bailey Meter Co. 

Bristol Company 

Brown Instrument Co 

Defender Autom’c Reg. Co 

Foxboro Co 

Taylor Instrument Cos 
Rate-Velume 

Foxboro Co. 
Refrigeration 

Bristol Company 

Brown Instrument Co. 

Taylor Instrument Cos. 
Special 

Rubicon Co. 
Tachometer 

Bailey Meter Co. 

Bristol Company 

Brown Instrument Co. 

Foxboro Co. 

Weston Elec. Inst. Corp. 
Temperature- Time 

Bristol Company 

Brown Instrument Co, 

Foxboro Co. 

Taylor Instrument Cos. 
Thermometer 

Bailey Meter Co. 

Bristol Company 

Brown Instrument Co. 

Defender Autom’c Reg. Co. 

Foxboro Co 

Taylor Instrument Cos. 
Thermostat 

Bristol Company 

Brown Instrument Co, 

Foxboro Co 

Taylor Instrument Cos. 
Time 

Bristol Company 

Brown Instrument Co. 

Foxboro Co 

Taylor Instrument Cos. 
Vacuum 

Bailey Meter Co. 

Bristol Company 

Brown Instrument Co, 

Foxboro Co 

Taylor Instrument Cos. 
Valve—Motor Operated 

Bristol Company 

Brown Instrument Co, 

Foxboro Co. 

Taylor Instrument Cos 
Voltage A.C. 

Ward Leonard Elec. Co. 
Water Level 

Bailey Meter Co. 

Bristol Company 

Brown Instrument Co, 

Foxboro Co 

Taylor Instrument Cos. 
COUNTERS—Ratchet, 
Magnetic 

Esterline- Angus Co. 

Veeder-Root, Inc. 
Revolution 

Baldwin-Southwark Corp 

Bristol Company 

Brown Instrument Co, 

Veeder-Root, Inc 
Stroke 

saldwin-Southwark Corp 

Bristol Company 

Veeder- Root, Inc. 
CREEP TESTER 

Baldwin-Southwark Corp 
CURRENT RECORDERS 

Bristol Company 

Esterline-Angus Co 

General Electric Co. 
CYCLE CONTROLLERS 

Bristol Co 
CYCLE COUNTERS 

General Radio Co. 
CYCLOMETERS 

Veeder- Root, In 
DAMPING TESTER 

Baldwin-Southwark Corp. 
DEFORMETER (Beggs) 

saldwin-Southwark Corp. 
DEMAND METERS 
Gas 


Foxboro Co 
Electric: Indicating, Re- 
cording, Printing 

General Electric Co 
DIMMERS 

Ward Leonard Elec. Co. 
DIVIDING HEAD 
Optical 

Bausch & Lomb Optical Co 
DIVIDING MACHINES 

R. Y. Ferner Co 

Gaertner Scientific Corp. 
DRAFT A a Gages 
DYNAMOMETER 

General Electric r! 0 

Rawson Elec. Inst. Co 

Weston Elec. Inst. Corp 
EARTH CURRENT 

METERS 

Rawson Elec. Inst. Co 
ELECTRIC TELEMETERS 

Baldwin-Southwark Corp 

Esterline-Angus Co 

General Electric Co 


ELECTRIC WAVE FILTER 
SECTIONS 


General Radio Company 
ELECTROMETERS 
Rubicon Co 
ELECTRONIC METERS 
Esterline-Angus Cc 
General Electric Co 
General Radio Co 
Rawson Elec. Inst. Co. 
ENGINE INDICATORS 
sSaldwin-Southwark Corp. 
ENGINE REVOLUTION 
COUNTERS 
Veeder-Root, Inc. 
EXTENSOMETER 
Baldwin-Southwark Corp. 
FATIGUE TESTERS 


Baldwin-Southwark Corp. 


FAULT FINDERS 
Rubicon Company 
Weston Elec. Inst. Corp. 

FIELD RHEOSTATS 
Ward Leonard Elec. Co. 

FLASH & BURNING 

POINT TESTERS 
Taylor Instrument Cos. 

FLOW METERS 

Indicating 
Bailey Meter Co. 

Brown Instrument Co. 
Defender Autom’c Reg. Co 
Morey & Jones, Ltd 

Indicating & Recording 
Bailey Meter Co. 
Brown Instrument Co. 
Foxboro Co 

Intergrating & Recroding 
Morey & Jones, Ltd. 

FLUE GAS ANALYZERS 
Brown Instrument Co 

FLUXMETERS 
Rawson Elec. Inst. Cc 
Rubicon Company 

FREQUENCY METERS 

Indicating 
General Electric Co 
Weston Elec. Inst. Corp. 

Recording 
Bristol Company 
Esterline-Angus Co. 
General Electric Co. 

Standards 
General Radio Co. 

FUEL FLOW 

INDICATORS 
Morey & Jones, Ltd. 

FURNACE CONTROLS 
Bailey Meter Co. 
Bristol Company 
Defender Autom’c Reg. Co 
Taylor Instrument Cos. 

FUSES 

Instrument 
Littelfuse Laboratories 

GAGES 

Absolute Pressure 
Bristol Company 
Brown Instrument Co, 
Foxboro Co 
Taylor Instrument Cos, 


Amplifying 

R. Y. Ferner Co. 
Comparator 

R. Y. Ferner Co. 
Cylinder 

R. Y. Ferner Co 
Deformation 


Baldwin-Southwark Corp. 
Dial 

R. Y. Ferner Co 
Differential Pressure 

sailey Meter Co. 

Brown Instrument Co, 

Foxboro Co 

Morey & Jones, Ltd. 

raft 


Taylor Instrument Cos 

Bailey Meter Co. 

sristol Company 

srown Instrument Co, 

Foxboro Co 

Taylor Instrument Cos 
Drill 

Bausch & Lomb Optical Cx 
Filter Rate 

Morey & Jones, Ltd 
Flow 

Bailey Meter Co. 

Brown Instrument Co 

Morey & Jones, Ltd. 
Liquid Level 

Bailey Meter Co. 

Bristol Company 

Brown Instrument Co. 

Esterline-Angus Co. 

Foxboro Co 

Morey & Jones, Ltd 

Taylor Instrument Cos. 
Loss of Head 

Bailey Meter Co. 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Morey & Jones, Ltd. 
Pitch Diameter 

R. Y. Ferner Co. 
Pressure 

Bailey Meter Co. 

Baldwin Southwark Corp 

Bristol Company 

Brown Instrument Co, 

Esterline-Angus Co. 

Foxboro Co. 

Taylor Instrument Cos. 
Pressure- Temperature 

Bailey Meter Co. 

Bristol Company 

Brown Instrument Co, 

Esterline- Angus Co. 

Foxboro Co 

Taylor Instrument Cos 


Pressure & Vacuum 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co, 


sterline-Angus Co, 
Foxboro Co 
Taylor Instrument Cos. 
Profile 
Bausch & Lomb Optical Co 
Rain 
Esterline-Angus Co 


Taylor Instrument Cos. 

Recording—Distance 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co, 
Esterline-Angus Co. 
Taylor Instrument Cos. 

Strain 
Baldwin-Southwark Corp. 
General Electric Co 

Tester 
Baldwin-Southwark Corp. 

Thickness 
Esterline-Angus Co. 

R. Y. Ferner Co. 

Vacuum 
Esterline-Angus Co. 
General Electric Co. 
Taylor Instrument Cos. 

Volume 
Brown Instrument Co, 
Foxboro Co. 

Water Level for Boilers 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co, 
Foxboro Co. 

Wind 
Bristol Company 
Brown Instrument Co, 
Esterline-Angus Co. 

GALVANOMETERS 
Brown Instrument Co, 
General Radio Co. 
Rawson Elec. Inst. Co. 
Rubicon Company 
Taylor Instrument Cos. 
Weston Elec. Inst. Corp. 

GAS ANALYTICAL 

METERS 

Electrical 
Brown Instrument Co. 

GAS FLOW INDICATORS 
Morey & Jones, Ltd 

GAS LEAK INDICATORS 
Taylor Instrument Cos. 

GAS-METERS 
Bailey Meter Co. 

Brown Instrument Co. 
Foxboro Co. 


GOVERNORS 
Pressure 
Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
Taylor Instrument Cos. 
Pump 
Railey Meter Co 
Taylor Instrument Cos. 
Water Wheel 
Baldwin-Southwark Corp. 
GROUND DETECTORS 
Rubicon Company 
Weston Elec. Inst. Corp. 
HAND TALLEYS 
Veeder-Root, Inc. 


HARDNESS TESTERS 
3aldwin-Southwark Corp. 


HELIOSTATS 
Gaertner Scientific Corp. 
HIGH FREQUENCY 
APPARATUS 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 
HIGH VOLTAGE 
Fuses 
Littelfuse Laboratories 
Indicators 
Weston Elec. Inst. Corp. 
Measuring Devices 
General Electric Co. 
Weston Elec. Inst. Corp. 
Testing Devices 
yeneral Electric Co. 
HUB ODOMETERS 
Veeder-Root, Inc 
HUMIDITY CON- 
TROLLERS 
Bristol Company 
srown Instrument Co. 
Foxboro Co 
Taylor Instrument Cos. 
HUMIDITY RECORDERS 
Wet & Dry Bulb 
Thermometers 
Rristol Company 
Rrown Instrument Co. 
Foxboro Co. 
Taylor Instrument Cos 
HYDROGEN ION TEST- 
ING APPARATUS 
Hellige, Inc 
HYDROGEN ION METERS 
Indicating 
Hellige, Inc 
Rubicon Company 
HYDROMETERS 
Taylor Instrument Cos. 
HYGROMETERS 
Rrown Instrument Co. 
Foxboro Co. 
Taylor Instrument Cos. 
ILLUMINOMETERS 
Weston Elec. Inst. Co 
“pustauoes Gages 
INDUCTANCE 
General Radio Co. 
Rubicon Company 
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Rubi 
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General R ( 
Rubicon ( 
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Ward Le 
LACTOMETERS 
Taylor Ir 
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Centering 
Bausch & L 0 
R. Y. Ferner ¢ 


Engineer's, Wye, Precision 
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Ward Le 
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Rubicon ¢ 
MANOMETERS 

Bailey Meter ( 
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Brown Ir 
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General |! 
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General RK 

Rubic n ¢ 

Wes I 
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MICROSCOP ES 
Brinell 

Zausch & I 0 

Gaertn > 
Measuring 

-- Y. Fer 
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Bau &! 0 
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Bausch & 
Toolmakers 
toe he& Vv 
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MILLIAMMETERS 
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Ester 
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General 
ee | J 
MILLIVOLTMETERS 
Bristol Cor 
Brown Ih 
Esterline 
General } 
Rawson I 


Taylor Ir 
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Hellig 
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COO ic Co. 
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ICKEL SOLUTION 
: TESTERS 
ellige, int 
ysis MEASURING 
General Radio Co. 
METERS 
yo) rline- Angus Co. 
‘oneral Electric Co. 
peyson Elec. Inst. Co. 


Rubicon Company ‘ 
Weston Elec. Inst. Corp. 


IL TESTING 
. APPARATUS 

general Electric Co. 

Taylor Instrument Cos. 
OPERATION RECORDERS 
Electrical 

Bristol Company . 

prown Instrument Co. 

Esterline-Angus Co. 

Foxboro Co. 

Taylor Instrument Cos. 
opTICAL PARTS 
Lenses, Prisms, Test Planes 

Gaertner Scientific Corp. 
ORIFICE METERS 
indicating & Recording 

Bailey Meter Co. 

Brown Instrument Co. 

Defender Autom’c Reg. Co, 

Foxboro Co. 

Morey & Jones, Ltd. 
OSCILLATORS : 

Weston Elec. Inst. Corp. 


OSCILLOGRAPHS 
Raldwin-Southwark Corp. 
General Electric Co. 
General Radio Co. 

Hellige, Inc. 

Automatic : 

General Electric Co. 

Cathode Ray 
General Electric Co. 

PANTOGRAPHS 
Gaertner Scientific Corp. 

PERISCOPES 
Rausch & Lomb Optical Co. 
Gaertner Scientific Corp. 


PERMEAMETERS 
General Electric Co. 
Rubicon Company 
PHOTO-ELECTRIC CELLS 
General Electric Co. 
Weston Elee. Inst. Corp. 
PHOTO-ELECTRIC 
COLOR ANALYZERS 
General Electrie Co. 
PHOTO-ELECTRIC 
COLOR COMPARA.- 
] 


OR: 

General Electric Co. 
PHOTOMETERS 

Gaertner Scientific Corp. 

Sausch & Lomb Optical Co. 
PHOTO-MICROGRAPHIC 

EQUIPMENT 

Rawson Elec. Instru. Co. 

PHYSICAL TESTING 
MACHINES 

Baldwin-Southwark Corp. 
PITOT TUBE METERS 

Brown Instrument Co 

Defender Autom’c Reg. Co. 

Foxboro Co, 

Morey & Jones, Ltd. 
PLANIMETERS 
Automatic Flow Record 

Brown Instrument Co. 

Foxboro Co. 

Linear 

rs Instrument Co. 

saldwin-Southwark C 
Radial — 

Bailey Meter Co. 

Bristol Company 

Foxboro Co, 

Square Root 

Foxboro Co. 
POLARISCOPES 

Bausch & Lomb Optical Co. 

Gaertner Scientific Corp. 

Hellige, Ine 
POSITION RECORDERS 

Brown Instrument Co. 

Bristol Company 

'sterline-Angus Co. 

Foxboro Co. 

Taylor Instrument Cos. 
POTENTIOMETERS— 
Indicating 

Brown Instrument Co, 

General Electric Co. 

— ge, Ine. 

ubicon Company 
a & Controlling 

rown Instrument Co. 
ere pe Comparing 

-Th-ey Laboratory, > 
Fevssner Ty = 

“ppley Laboratory, Ine. 
POWER FACTOR METERS 

Esterline- Angus Co. 

General Electric Co. 

Weston Elec. Inst. Corp. 


PRESSURE RECORDERS 
Bailey Meter Co. 
Baldwin-Southwark Corp. 
Bristol Company 
Brown Instrument Co. 
Defender Autom'c Reg. Co 
Esterline-Angus Co. 
Foxboro Co. 

Taylor Instrument Cos. 

PRISMS 
Gaertner Scientific Corp. 
Hellige, Inc. 

PROCESS TIMING & 
SIGNALING IN- 
STRUMENTS 

Bristol Company 
Brown Instrument Co. 
Esterline-Angus Co. 
Foxbor Co. 

Taylor Instrument Cos. 

PROTRACTOR 

Optical 
Bausch & Lomb Optical Co. 

PSYCHROMETERS 

Recording 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 

Taylor Instrument Cos. 

Sling 
Taylor Instrument Cos. 

PYRHELIOMETERS— 

Weather Bureau Type 
Eppley Laboratory, Ine. 

PYROMETERS 

Optical 

Radiation 
indicating 
Brown Instrument Co. 
Taylor Instrument Cos. 
Recording 
Brown Instrument Co 
Taylor Instrument Cos. 

Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 

Taylor Instrument Cos. 
Indicating 

Bristol Company 

Brown Instrument Co. 
Defender Autom'c Reg. Co, 
Foxboro Co. 

Taylor Instrument Cos. 
Bristol Company 

Brown Instrument Co 
Recording and Controlling 
Foxboro Co. 

Taylor Instrument Cos. 
Surface Contact 

Bristol Company 

Brown Instrument Co. 
Taylor Instrument Cos. 

RADIO FREQUENCY 
OSCILLATORS 

General Radio Company 

RADIO SET ANALYZERS 
Weston Elec. Inst. Corp. 

RADIO TEST PANEL 
Rubicon Company 
Weston Elec. Inst. Corp. 

RADIO TUBE CHECKERS 
General Radio Company 
Weston Elec. Inst. Corp. 

REF RACTOMETERS 
Bausch & Lomb Optical Co. 

REGULATORS—See 
Controls 

RELAYS 
General Electric Co. 
General Radio Co. 

Ward Leonard Elec. Co. 
Weston Elec. Inst. Corp. 

Light Sensitive 
Burgess Labs., Inc., C. F. 
Weston Elec. Inst. Corp. 

Vacuum Contact 
Burgess Labs., 

Vacuum Tube 
Burgess Labs., Inc., C. F 

REMOTE METERING 
EQUIPMENT 

Bailey Meter Co. 
Bristol Company 
Brown Instrument Co. 
Esterline-Angus Co. 
General Electric Co. 
Morey & Jones, Ltd. 

RESISTANCE—Electrical 
yeneral Radio Co. 
Rubicon Company 
Ward Leonard Elee. Co. 

RESISTANCE COILS 
Ward Leonard Elec. Co. 

RESISTOR UNITS 
Ward Leonard Elec. Co. 

“REV-METERS” 

Veeder- Root, Inc. 

RHEOSTATS 
Jeneral Radio Company 
Rubicon Company 
Ward Leonard Elec. Co. 

SACCHARIMETERS 
Bausch & Lomb Optical Co. 
Taylor Instrument Cos 

SALINITY INDICATORS 

Esterline-Angus Co. 

Rubicon Company 
SCALES 

Gaertner Scientific Corp. 
SEISMOGRAPHS 

R. Y. Ferner Co. 

SELSYN EQUIPMENT 
General Electric Co. 

SHUNT METERS 

Bristol Company 
Esterline-Angus Co, 

SHUNTS 
Esterline-Angus Co. 
General Electric Co. 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 


Inc., C. F. 


SIGNALING DEVICES— 
Automatic 
Bristol Co. 
Brown Instrument Co 
Foxboro Co 
Rubicon Company 
SPECIAL COILS 
Ward Leonard Elec. Co. 
SPECIAL ELECTRICAL 
INSTRUMENTS 
Bristol Company 
Brown Instrument Co 
Esterline-Angus Co 
General Electric Co 
General Radio Co. 
Morey & Jones, Ltd 
Rawson Elec. Inst. Co. 
Rubicon Company 
Weston Elec. Inst. Corp 
SPECIAL INSTRUMENT 
Burgess Labs., Inc., C. F 
Esterline-Angus Co. 
SPECTROGRAPHS 
Bausch & Lomb Optical Co 
Y. Ferner Co 
Gaertner Scientific Corp 
SPECTROMETERS 
Gaertner Scientific Corp 
SPECTROPHOTOMETERS 
Bausch & Lomb Optical Co. 
Gaertner Scientific Corp. 
SPECTROSCOPES 
Bausch & Lomb Optical Co 
R. Y. Ferner Co 
Gaertner Scientific Corp. 
Hellige, Inc 
SPEED COUNTERS 
Veeder-Root, Inc. 
SPEED INDICATORS 
See Tachometers 


SPEED RECORDERS 
Bristol Company 
Brown Instrument Co 
Esterline-Angus Co. 
SPEED REGULATORS 
Ward Leonard Elec. Co. 
STANDARD CELLS 
Eppley Laboratory, Inc. 
Weston Elec. Inst. Corp 
STOP WATCHES 
R. Y. Ferner Co. 
STRAIN GAGES 
Baldwin-Southwark Corp. 
General Electric Co. 
SULPHUR DETERMINA.- 
TION APPARATUS 
Burgess Labs., Inc., C. F 


SUNSHINE RECORDERS 
Taylor Instrument Cos 
SURGE INDICATORS & 
RECORDERS 
Esterline-Angus Co. 
General Electric Co 
SYNCHRONOSCOPES 

Weston Elec. Inst. Corp. 
SYNCHRONIZATION 

FORKS 
Electrical 

General Radio Co. 
TACHOGRAPH 

Baldwin-Southwark Corp. 
TACHOMETERS 

Bailey Meter Co 

Bristol Company 

Brown Instrument Co 

Esterline-Angus Co 

Foxboro Co 

Veeder-Root, Inc. 

Weston Elec. Inst. Corp. 
TACHOSCOPES 

Brown Instrument Co 
TELEMETER 

Baldwin-Southwark Corp. 

Esterline-Angus Co, 
TELESCOPES 

Bausch & Lomb Optical Co 

R. Y. Ferner Co 

Gaertner Scientific Corp 
TENSOMETER (Huggen- 

berger) 

Baldwin-Southwark Corp. 
TESTING MACHINES 
Fatigue 

Baldwin-Southwark Corp. 
Impact 

Baldwin-Southwark Corp. 
Hardness 

Baldwin-Southwark Corp, 
Portable—Tensile—Com- 
pression 

Baldwin-Southwark Corp. 
Sheet Metal 

Baldwin-Southwark Corp. 
Oil & Bearing 

Baldwin-Southwark Corp 
Universal 

Baldwin-Southwark Corp 
THERMIONIC RECTI- 

FIERS 


General Electric Co 

THERMO-JUNCTIONS 
(Electric) 

General Radio Co 

Rawson Elec. Inst. Co 
THERMO-VOLTMETERS & 

MMETERS 

yeneral Radio Company 

Rawson Elec. Inst. (¢ 

Weston Elec. Inst. Corp 
THERMOPILE—Coblentz 


ype 

Eppley Laboratory, Inc. 
THERMOMETERS 
Gas Filled 

Bailey Meter Co 

Bristol Company 

Brown Instrument Co 

Defender Autom’'c Reg. Co 

Foxboro Co 


Taylor Inst. Companies 








Mechanical 
Brown Instrument Co 


Defender Autom ’'c Reg. Co, 


Foxboro Co. 
Mercurial 

Bristol Company 

Taylor Instrument Cos 
Resistance 

Brown Instrument Co 

Foxboro Co. 
Vapor-Tension 

Bristol Company 

Brown Instrument Co 

Defender Autom’c Reg. Co 

Foxboro Co. 

Taylor Inst. Companies 
Wet & Dry Bulb 

Bristol Company 

Brown Instrument Co. 

Foxboro Co. 

Taylor Instrument Cos 
THERMOSTATS 

Bristol Company 

Brown Instrument Co 

Foxboro Co. 

Taylor Instrument Cos 
TIME INDICATORS 

Baldwin-Southwark Corp 


TIME METERS 
General Electric Co 

TIME OPERATION 

RECORDERS 
Bristol Company 
Esterline-Angus Co. 
Foxboro Co. 

TIME RECORDERS 
Bristol Company 
Brown Instrument Co 
Esterline- Angus Co 
Gaertner Scientific Corp 
Foxboro Co. 

TIME SWITCHES 
General Electric Co 


Rawson Elec. Inst. Co 
Rubicon Company 
TIMING DEVICES 
General Electric Co 
TORSIOGRAPH 
Baldwin-Southwark Corp 
TOTALIZING 
INSTRUMENTS 
General Electric Co 
TOTALIZING RELAYS 
Electric 
General Electric Co 
TRANSFORMATION 
POINT RECORDERS 
Brown Instrument Co 


TRANSFORMERS 
(Instrument) 
Esterline-Angus Co. 
General Electric Co 
General Radio Co 
Weston Elec. Inst., Corp 


NOW? 


S100 


Protection Guaranty 


TO YOUR INSTRUMENTS 
WHEN PROTECTED BY 


LITTELFUSES 


COMPLETE DETAILS 
Write for New Catalog No. 5 


LITTELFUSE 





TRANSITS 
Astronomical 


Gaertner Scientific Cory 


Pocket 


Taylor Instrument Cos 


TUNING FORKS— 

Electrically Driven 
General Electric Co 
General Radio Co 
Gaertner Scientific Corp 
Rubicon Company 


TURBIDITY METERS 
Hellige, Ine 

U-TUBE MANOMETERS 
Bailey Meter Co. 
Brown Instrument Co 
Defender Autom’c Reg. C 
Morey & Jones, Ltd. 
Taylor Instrument Cos 

VACUUM RECORDERS 
Bailey Meter Co 
Bristol Company 
Brown Instrument Co 
Defender Autom’c Reg. Co 
Esterline- Angus Co 
Foxboro Co 
Taylor Instrument Cos 


VACUUM TUBE BRIDGES 
General Radio Company 
VACUUM TUBE RELAYS 
Burgess Labs., Inc., C. I 

VACUUM TUBE 
VOLTMETERS 
General Electric Co 

General Radio ¢ 

Rawson Elec. Inst. Co 
VALVES 

Automatic Shut-Off 

Bristol Company 

Brown Instrument Co 

Defender Autom’c Reg. ¢ 

Foxboro Co 

Taylor Instrument Cos 


Balanced 
Bailey Meter Co 
Baldwin-Southwark Corp 
Brown Instrument Cc 
Defender Autom’c Reg. Cc 
Forboro Co 
Taylor Instrument Cos 
Diaphragm 
Bristol Company 


Defender Autom’c Reg. Co 
Foxboro Co 
Taylor Instrument ¢ 


Electrically Operated 
Baldwin-Southwark Corp 
Bristol Company 
Brown Instrument Co 
General Electric Co 
Taylor Instrument Co 

Motor Operated 
Baldwin-Southwark Corp 
Bristol Co 





Littelfuses will posi 


tively 

meters, 
tube testers, etc. 
sizes 
16, 1/8, 1/4, 3/8, 
ae. 2 8 ask 
and 2 amp. capacities. 
Littelfuses 
made in 1,000, 5,000, 
and 10,000 volt ranges. 


LABORATORIES 


1766 WILSON AVENUE, CHICAGO, ILL. 
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protect your 

radios, and 
Stock 
1/100, 1/32, 














are also 















Reducing 
Bailey Meter C¢ 
Taylor Instrument ¢ 


Regulating 
Bailey Meter Co, 
Bristol Co 
Lrown Instrument Co 
Defender Autom c Keg. Co 
Foxboro C¢ 
Taylor Instrument Cos 
VENTURI METERS 
Bailey Meter Co 
Brown Instrument Co 
Foxboro ¢ 
Morey & Jones, Ltd 
VIBROGRAPH 
Baldwin-Southwark Corp 


VIBROSCOPE 
Baldwin-Southwark Corp 


VISCOSIMETERS 
Taylor Inst. Companies 

VOLTAGE DIVIDERS 
General Radio Co 
Rubicon Company 
Ward Leonard Elec. Co 

VOLT-AMMETERS 
Esterline-Angus Co 
General Electric Co 
Weston Elec. Inst. Corp 


VOLTMETERS 
Electrostatic 

General Electric Co 

Rawson Elec. Inst. Co 
Indicating 

General Electrie Co 

General Radio Co 

Rawson Elec. Instru. Co 

Weston Elec. Inst. Corp 
Recording 

Bristol Company 

Esterline- Angus Co 

General Electrie Co 
Thermionic Rectifier 

General Radio Co 
WATER METERS 

Bailey Meter Co 

srown Instrument Co 

Foxboro Co. 

Morey & Jones, Ltd 
WATTHOUR METERS 

General Electrie Co 
WATTMETERS 
Indicating 

General Electric Co 

Rawson Elec. Inst. Co 

Weston Elec. Inst. Corp 
Recording 

Bristol Company 

Esterline- Angus Co 

General Electrie Co 
WAVEMETERS 

General Radio Co 
X-RAY SPECTROMETERS 


Gaertner Scientific Corp 








What Instrument Do You 
Want to Buy? 


If you do not see listed in the Adver- 
tising pages or in the INSTRUMENTS 
INDEX the instruments and devices 
for measurement, inspection and 
control you wish to purchase 


the Publishers of this Journal 
will be pleased to forward your request to the 
manufacturer of the instrument. 
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MAGNETIC C 


dedi ROOT 


offers Magnetic Counters as primary 
control-instruments in operating pro- 
duction machines. These Counters 
give you an every-minute record of 
production at individual machines. 
No waiting for reports from the fac- 


tory. You get the total of finished 








UNTER 


Mechanical contacts on machines 
in the shop make and break the 
electrical circuits which operat 
the Counters over your desk, or 
banked on convenient counter. 
board. Your regular lighting 
circuit supplies the current (or 
storage batteries if so specified 


in ordering Counter). Let us 





products or smallest parts—as fast 4 | “af 
rs ” ive you complete info é 

as produced. “Wired” to you from & y P Peon 
on application of these Counters 





machines or assembly lines. Recorded 











to your machine needs. « 





on the Counter-dials over your desk. i 





Mechanical Counters for every requirement are shown and described in the Veeder-‘Root 
(Catalogue. Write for copy, and ask for the facts on how Counters simplify 
profit-making at the types of machines you operate. 


Noodo— ROO /NCORPORATED 
Q HARTFORD, CONN. 
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OFFICES IN THE 
PRINCIPAL CITIES 


BUILDERS OF COUNTERS 
FOR EVERY PURPOSE 
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ADVERTISERS’ INDEX 
CURRENT TEST SET ‘ 
Bailey Meter Company ‘ - F 
Baldwin-Southwark Corp 
Bausch & Lomb Optical C 
Bristol Company 
Brown Instrument Compa 1 
- 
Foxbor par I 
(x 
G rtner Scientific ¢ I 
ne! Rad Com] 
H 
Hellige, | 
J 
Journal of Scientific Instrument 
L 
L is Labs 
A highly convenient instrument for M 
measuring alternating currents without ee eee, Sas 
interrupting service. Described in Bul- 2 
letin No. 180. Write for your copy. emnom Miestrion) Instrument C 
Review of Scientific Instruments 
RUBICON COMPANY Rubicon Company .....-, 
Electrical Instrument Makers , 
29 N. 6TH STREET PHILADELPHIA, PA. Taylor Instrument Companies. Inside 
| 
Veeder-Root, In 
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— Brown Air Cell for Potentiometers 
.2 EWith Internal Temperature Compensator 
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PETE) 


FOr measuring temperature by thermocouples and for the accurate measurement of small 
e.m.f.'s, the potentiometer is a very precise method. 


NDEX With a potentiometer, dry batteries are commonly used as a source of e.m.f. and as the 

e.m.f. from dry batteries falls off with time and is also affected by atmospheric changes 
in temperature, it has been necessary to either by hand or automatically, balance the 
current from the dry battery against that of a standard cell. 


The Brown air cell with internal temperature compensator gives a constant e.m.f. over long 
periods of time, regardless of surrounding atmospheric temperature. Potenti 
ometer balancing once a month is sufficient. 


Compared with dry batteries, the Brown air cell with internal temperature 
compensator has the following outstanding advantages: 


|. Supplies a constant current to the Brown potentiometer circuit regard 
less of surrounding atmospheric temperature. 
2. Potentiometer standardized only once a month. 
3. No replacement of dry batteries. 
The Brown air cell is adjusted to give a constant output of four milliamperes 
when used with Brown potentiometer records and controllers. 


Price. S10.00 





THE BROWN INSTRUMENT COMPANY 
4482 WAYNE AVENUE PHILADELPHIA, PA 


Branches in 22 principal cities 
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Brings Laboratory Accuracy to /ndustry 

















Just Published! 


BRISTOL'S NEW MANUAL 
ON CLASS 2 THERMOMETERS 
a 
NOTE THIS TABLE OF CONTENTS: 






VAPOR TENSION Typ: 
THERMOMETERS 


CLASSII .., 























Development of temperature Automatic air-operated re- 

measuring devices corder controllers or 
Heat and temperature Automatic electric recorder | 
Basic facts of vapor tension controllers 











Vapor tension thermometer Telemetering by means of 


RECORDING 














system long distance electrical 
Range and scale characte: transmitting and recording CONT; 
istics systems ROLLING 


Sensitivity, accuracy 











7 5 Circuit diagrams 
emperature c ab . 

perature conversion table specimen charts, calibration, 
Recording thermometers for ranges and applications . i 






chemical, ceramic, coke, 
fertilizer, glass, glue, paint 
and varnish, paper, petro- 
leum, rubber and _ other 





Strip chart recording ther- 
mometers 

Automatic electric thermom- 
eter controllers 









process industries 
Sensitive bulbs and methods Dial type indicating ther- 







of installation mometers 
Dust-proof, fume-proof and Methods of application 
moisture-proof models Etc., etc. 























A helpful Guide in selecting Temperature Instruments 


of value to every Plant Man responsible for Heat Measurement and Control 





You will want a copy ment. Although they are accepted 
of this 80-page Ther- throughout industry as_ standard 
mometer Manual for for accuracy and sensitivity, stil 
your permanent files. BRISTOL'S ‘Thermometers possess 


the marked simplicity, sturdiness 
and practicability you like to find 
in instruments for every day shoj 





Full of ideas and sug- 
gestions from cover to cover, it 
will prove helpful whenever you 
use. 
Use This Model 77B Controller For Tem- 
peratures Up To 1000° F. 


are confronted with a temperature 
measurement problem. 








The BRISTOL’s indicating equip- Recommended for all indus- 

trial needs, regardless of 

ment, recorders and controllers ae P Etsy Tf RE 

described are the products of over gone thames egohatags 

To get copy of this 80-page ref- ‘ * : at any point s¢ = 

Ys manual, fill in and mail forty-four years continuous re- the indicating scale. me 

J / z tact setting udjustable 

Pi oR, search, development and improve- 
The B istol o é , 9 ce he! . a fe . ™ , - — . , . , . ‘ eT 
sti ns mig 1-2-33 rHE BRISTOL COMPANY, WATERBURY, CONNECTICU! 
Jranch fires ror ? iingham Joston hicago, Denver etroit, Los Angele 
Please send copy of new 80-page Bre - Neu al Patlodt hin ae. © © Louis, San *; ancisco 





Thermometer Manual to: 
TRADE MARK 


near ae BRISTOLS 


REG. U.S. PAT. OFF 
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